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Alternating Currents in Conducting 
Wires, 





By F. B. Baprt. 





As alternating currents are again being 
brought into commercial prominence, and 
the number of alternating current dynamos 
is daily increasing, it may be of interest to 
give the following data to the readers of the 
Review. They are tuken from a paper re- 
cently read before the Vienna Academy, by 
Prof. Stefan. 

It is generally supposed that an alternat- 
ing current, as well as a continuous current, 
traverses the cross-section of a wire in uni- 
form density. This, however, is impossible, 
gave under the assumption that the E.M.F 
is uniform throughout the five elementary 
threads of which we may assume the wire 
to be longitudinally composed. The exter- 
nal forces may satisfy this condition, but it 
is not true as regards self-induction. The 
amount of self induction will vary in these 
elementary threads as their radial distance 
from the center. The figure will, perhaps, 
illustrate this idea more perfectly. 
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= . The differential equations which Prof. 
Btefan gives for the density of the current 
ie) have the same form as the equations for the 
temperature of the various parts of a cylin- 
© drical body, or a wire, which receives or 
 tadiates heat from its surface only. 
© If we take a cylinder uniformly heated 
throughout its entire extent, and place this 
> Suddenly in a room of constant but higher 
) temperature, the temperature of the cylinder 
Swill ri-e first at the surface, ard penetrate 
[ee gradually toward the center, until its tem- 
De) perature is uniform with that of the room. 
© A wire through which a constant E.M.F. is 
“Suddenly sent will behave similarly. The 
fect of this force is like that im the heat 
= experiment. 
| The current will first permeate the peri- 
pheric strata of the wire,. subsequently the 
'idner strata, and finally the central threads, 
) uti) its definite density is reached. 
The extra current set up after shutting off 
the E.M.F. produces an opposing effect. It 
"May be compared to the cooling of a cyl- 
hder which is brought from a room of 
gher to one of lower temperature. 
|~ Place a cylinder in a room of periodically 
Warying temperature and it will finally 
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ive at a condition in which its variations’ 


of temperature will be equal to those of the 
room. 

The amplitudes of the variations decrease 
towards the axis also. The shorter their 
period the more rapid their rate, and the 
variations in the different strata will ex- 
hibit different phases. The maxima in each 
successive strata will occur later, as these 
progress from surface to center. 
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the flow at the surface will be in an opposite 
direction to that at the axis. 

In these calculations the coefficient of 
magnetization foriron = 12. 

In wires of non-magnetic metals of the 
same diameter the differences between 
amplitudes and phases are less; that is, the 
greater the specific resistance, the less these 
will be. In a copper wire of four mm. 
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Fig. 1.—New Te.ernone Bouriprxe, 18 anp 20 Cortranpt Srreet, New Yorx. 
(See Swrromsoarp ILLUSTRATIONS ON PaGEs 2 AND 3.) 


A periodically varying or alternating 
current will produce similar effects in a 
wire. é 

For instance, if a varying E M.F. hasa 
rate of 250 vibrations* per second in an iron 
wire of four mm. diameter, the density am- 
plitude of the current at the surface will be 
more than twenty-five times that at the axis. 
For 500 vibrations the amplitude at the 
surface will be about six times greater than 
at the axis. The differences of the com- 
pared phases are, in the first instance, about 
one-third ; while in the second it is about 
one-half the time of one vibration ; so that 





*By “vibration,” as I understand it, is meant 
one complete to-and-fro excursion, or one positive 
and one negative impulse,—F. B. B. 





diameter at 500 vibrations, the surface 
amplitude will be but 1.4 per cent. greater 
than that at the center; but a copper wire of 
five times that diameter will show the same 
results as an iron wire. 

The fact that the internal strata of a wire 
will: participate in a lesser degree in con- 
ducting the current, or will even conduct 
electricity of opposite polarity to that near 
the surface, will practically increase the re- 
sistance of the conductor. 

The loss of energy in a wire conveying 
alternate currents is always in excess of 
calculations made by ordinary formule. 

The rise of resistance in an iton wire of 
four mm. diameter at 250 vibrations will 
be 48 per cent., and at 500 vibrations 100 
per cent. of the actual wire resistance. 


The Great Telephone Exchange, 





NEW YORK’S WONDERFUL CENTER OF TELE- 
PHONE WIRES IN THE NEW ‘“‘ TELEPHONE 
BUILDING” ON CORTLANDT STREET. 





It was a grand idea to concentrate all the 
fown-town exchanges of the Metropolitan 
Telephone Company; it was an unparalleled 
achievement to accomplish this end. But 
the work is finished, and with surpassing 
skill, and now only remains the rapid yet 
unnoticed emptying of all the exchanges 
below Canal street into the yast and all- 
comprehensive multiple switchboard ready 
to receive them, and occupying the entire 
upper floor of the company’s new building, 
18 and 20 Cortlandt street, a view of which 
is presented in Fig. 1. The smaller ex- 
changes will be swallowed up in this impos- 
ing array of sections which goes to make up 
the most extensive and most interesting 
multiple switchboard in the world. 
This great work has required three months 
in its prosecution, two-thirds of that time 
seeing 110 men employed, who have set up 
43 switchboard sections, 34 consisting of 150 
calling wires (subs¢ribers) and 9 of 100 
trunk lines, each; who have made over 
1,000,000 soldered connections, and used in 
wiring the spring-jacks, etc., 92 miles of 20 
and 40 conductor cable, and 5 miles of No. 
20 kerite insulated wire, the latter used for 
cross-connecting back of the switchboard. 
Two bundred and sixty-four thousand spring- 
jacks have been needed in making the sys- 
tem what it isrightly named, ‘ the multiple,” 
and 6,450 in addition are nsed as answering 
jacks. Every practical telephone man, 
every one who ever saw a multiple switvh- 
board, will know what these figures mean. 
Each of the 34 sections represents an answer- 
ing capacity of 150 subscribers and a calling 
capacity of 5,100 subscribers. Even the 
unpracticable telephone man, he who pays the 
yearly rental and who thinks he knows 
better bow to run the telephone business 
than the men who have been wrestling with 
it since its origin, even he can grasp this 
fact—that the multiple switchboard is so 
called because the gentle-voiced operator can 
answer his call, and instantly connect bim 
with any other of the 5,099 subscribers with- 
out assistance from any source. without 
calling to any one, almost without effort. 
Isn’t this a triumph? When we go back a 
few years to those memorable and, alas! 
never-to-be forgotten days, when “central 
offices” and ‘‘exchanges” were officered 
with big-mouthed, untamed boys, when each 
subseriber’s ‘‘ ring-up” sounded a gong that 
made the fire department pale with envy, 
when No. 9 iron ‘wire came through the 
window direct into the switchboard. (char- 
itably so-called) when the few who dared 
public ridicule and became subscribers 
easily attained profane heights in endeavor- 
ing to make lung power suffice for inade- 
quate and at that time unknown electrical 
appliances, then it is that the unsurpassed 
advance of electrical work in the. field 
peculiar to the telephone can be appreciated. 
It required strong faith then; today the 
doubting are convinced, the skeptical con- 
verted. Telephonic honors are now 80 
valuable that the number of inventors of the 
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instrument is only equaled by that other 
vast array of unwise mortals who had had 
offered them the Bell patents for a mere 
song, Only to refuse them with scorn. The 
world moves, and electrically it moves most 
swiftly. 

In each section of this great switchboard 
there are 48 sets of clearing-out annuncia- 
tors, with the necessary cords, cams, levers, 
etc., which accompany the perfected multi- 
ple board of to-day. Three operators will 
be seated at a section, each to answer the 
calls from fifty subscribers. The Gilliland 
headphone and skeleton transmitters will be 
used. Two gravity batteries for each trans- 
mitter and one for testing are located in the 
platform beneath the operators, shown in 
the sectional view, Fig. 3. The operating 
room, and for that matter the entire build- 
ing, will be lighted by the Edison incandes- 
cent light, and 600 cells of storage battery, 
manufactured by the Electrical Accumulator 
Company, wili furnish electric current when 
the dynamos are’still. 

It was stated above, that there were 43 
sections to the switchboard ; there is one 
more, and a very important one itis. On 
the floor below, the 44th section is located 
in the rooms of the American Telephone 
and Telegraph Company (the long-distance 
telephone company) and through it passes on 
a loop the entire 5,100 lines, making possible 
to every subscriber immediate connection 
with all points now reached or hereafter to 
be reached by the lines of this enterprising 
organization, which “has already brought 
Philadelphia into conversing distance with 
New York, and which will soon place 
Boston in the same honored position. 

The floor plan, Fig. 2, comprehends the 
entire switchboard. The first seven sections 
are trunk boards, as are also sections 42 and 
43; all the others for subscribers. In the 
center of each wing is located a chief opera- 
tor at his monitor desk; also one at the front. 
An exchange manager will probably be the 
power supreme, with the chief operators to 
assist. The daylight in the exchange is most 
admirable, windows in numbers in front of 
the board, several at the back, and several 
light areas overhead. 

The electrical work has been most skill- 
fully and carefully done. Mr. OC. G. Brady, 
who has had entire charge for the Western 
Eleciric Company—the company that manu- 
factured and placed the switchboard so that 
when turned over to the telephone company 
it will be ready for use—is a master-workman, 
skilled in this branch as no other man in the 
country is, and to him belongs the meed of 
praise that goes with every vast and intricate 
undertaking when it is done and thoroughly 
well done. Electrician J. A. Seeley, of the 
Metropolitan Company, should receive most 
honorable mention here ; to him it has been 
given (and he was found capable and ready) 
to be the spirit which comprehended not 
only the switchboard, but the work it was to 
do, the multitudinous and almost overwhelm: 
ing demands that would be made upon its 
every resource. To him, the intricate, mys- 
terious board is an open book its every de- 
tail indeliby recorded on his memory ; and, it 
may be said, be sees a vision that is not a 
dream, in which appears a grand central 
point on Cortlandt street, where focus 5,100 
wires like the strands of a spider’s web, a 
happy subscriber at each terminal, with 
blessings in his heart for the advantages the 
earnest workers in telephone improvements 
have wrought. 

The officers of this great telephone com- 
pany, which now furnishes service for 7,000 
exchange subscribers, and in addition 
manages 1,400 private line sets—alone equal 
to the average exchange—are the following 
named gentlemen, comprising in the list 
names that have always been most promi- 
nent in telephonic circles: Theo N. Vail, 
president ; H. 8. Huidekoper, vice presi- 
dent and general manager; A.-8. Dodd, 
treasurer ; J. H. Cahill, secretary ; and 8. 
T. Guerry, auditor. The able electrical 
staff is composed of Col. W. H. Eckert, 
general superintendent, and Jobn A. Seeley, 


electrician. The general offices of the com- 
pany are on the floor immediately beneath 
the exchange. 





The Telephone in China, 





ONE WHO HA§ BEEN THERE ADVISES INVES- 
TORS TO GO SLOW. 





It is reported that some Philadelphia cap- 
italists have secured a decree from the Chi- 
pese Government granting them the absolute 
control for fifty years throughout the empire 
of the telephonic system which they propose 
to build. The writer was engaged in busi- 
ness in China nearly twenty years, and is 
conversant with the policy of the Govern- 
ment of that country. During his residence 
there he became acquainted with the subtle 
methods pursued by the ruling classes of 
China in relation to undertakings for the es- 
tablishment of railroad, steamboat, and tele- 
graphic communication. It 1s the settled 
policy of the Chinese Government not to 
allow any of the effects of Western civiliza- 
tion to obtain a foothold in the empire, as 
far as it has the power to prevent it, which 
is supported by the innate conservative prej- 
udices of the people against the ‘‘ outside 
barbarian.” The few foreign systems of 
communication existing are confined to the 
seacoast and two or three rivers, and do not 
obtain at all in a vast portion of the king- 
dom. 

Some vears ago several foreigners were 
granted, under pressure, a concession to 
build a railroad from Shanghai to Woosung, 
a distance of twelve miles, at the mouth of 
the Wongpu river. A company was formed 
and the road was built, but the Government 
was secretly opposed, from the commence- 
ment, to its construction, and was constantly 
on the alert to find some pretext for annull- 
ing the concession. After a few years, at 
the time of the renewal of the treaty with 
England, the Government of China refused 
to accede to certain provisions which Great 


Other instances of a similar nature could 
be cited in regard to the intriguing and un- 
reliable character of the Government relative 
to foreign innovations. In justice to the 
commercial classes’ it must be stated that their 
standard of integrity is very high, while that of 
the Government is quite the reverse. It will 
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Floor Plan of New Exchange of Metropolitan Tele- 
phone Company, N. Y., facing South, showing 
Location of Switchboard Sections, Windows, 
Chief Operators’ Desks, Elevators and Stairway. 
Building is 125 feet by 60; Area between Wings, 
30 feet; Space front of Switchboard, about 14 
feet; Back of same, 5 feet 9 inches ; —, indicates 
Windows. 
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Fie. 3.—SEcTIONAL VIEW SHOWING PassaGEWAY Baoxk oF SwITCHBOARD, LOCATION 
oF Wires, CaBLes, Batrerizs, Ero. 


Britain was anxious to have inserted in the 
new trealy, unless the said railroad was 
transferred to it. The British Minister at 
first refused to entertain such a proposal, 
but Prince Kung, the Prime Minister of 
China, would not withdraw his demand in 
reference to the railroad, and finally it was 
transferred to the Chinese Government. The 
road was destroyed immediately after the 
ratification of the treaty, and thus ended a 
contemplated enterprise on the part of a 
few foreigners for the construction of a vast 
network of railway communication through- 
out the entire Empire of China, of which the 
road from Shanghai to Woosung was con- 
sidered the initial step. 





be advisable for those who contemplate in- 
vesting in the stock of the new telephone 
company to ascertain accurately before pur- 
chasing what are the provisions of the alleged 
decree ; how far it is actually authorized by 
the Government, and how great an area it 
covers. The writer thinks it probable that 
no privileges have been granted beyond the 
line of the seacoast, and that the deeree has 
no bearing on the interior of the empire. 

It. would also be well to state that the two 
places where telephone exchanges would 
likely be of any utility are Hong Kong ana 
Shanghai, where small exchanges and private 
lines already exist. The former is governed 
by Great Britain, and the foreign settlement 








at the latter is controlled by the foreign resi. 
dents, consequently it would be unnecessary 
to obtain the sanction of the Chinese Gov- 
ernment in order to establish local telephonic 
communication at those points. If the 
writer is correct in his opinion, the proposed 
system of telephone connection would be 
restricted to a very limited territory, and 
much of even that could not be developed 
profitably while the Chinese continue im- 
mersed in the death-like conservatism which 
has enveloped them for the past two thous- 
and years, and from which there are no re. 
liable indications of their emerging in the 
uear future. An apparent corroboration of 
the foregoing statements is just received 
from China, as the writer is closing this 
letter, that the Chinese have destroyed all 
the telegraph lines in the province of Hupele 
which was probably instigated by the Gov- 
ernment officials. —CaARLES E. Enpicort, 
in Philadelphia Times. 
BROOKLINE, August 9, 1887. 
me 


An Analysis of Dynamo Design. 








ABSTRACT OF A PAPER READ BY FRANK (, 
WAGNER BEFORE THE AMERICAN ASSOCIA- 
TION FOR THE ADVANCEMENT OF SCIENCE, 
AUG. 12, 1887. 





Most of the writers upon the theory of 
dynamo design leave an undetermined factor 
in their formule, which depends upon the 
form and dimensions of the dynamo, and is 
commonly determined by experiment. It 
corresponds to the @ of Prof. 8. P. Thomp- 
son and the Nof Dr. Fréhlich. Of course 
if one has plenty of time and money it is 
possible to build a new type of dynamo by 
goiug through with a series of experiments 
to determine the best proportions. But the 
more scientific way would be to inquire into 
the manner in which the form and dimen- 
sions of a dynamo influence the value of 
this undetermined factor, and to determine 
quantitatively their effect. Thena new type 
or size of dynamo could be designed with 


the same precision as any other engineering 


structure, and data would be at hand for 
criticising and comparing different types 
of dynamos. 

The ordinary formule fora dynamo is, 2= 
4NnH; where E equals the total induced 
electromotive force, W is the number of 
revolutions of the armature per second, 1 is 
the effective number of turns of wire on the 
armature, and H is the total magnetic induc- 
tion through the mean coil of wire on the 
armature. 

To obtain the value of H: Let n’ equal 
the entire number of turns of wire upon the 
two field magnets, if they are coupled in 
series. If the current is divided between 
the two field magnets, n’ will represent ove- 
half the total number of turns. The mag- 
netic force, to use Maxwell’s term—perbaps 
a less ambiguous term would be magneto- 
motive force—will then be M=47rn’ 0. 
Now comes the undetermined factor. What 
is the rativ of the magnetic induction to the 
magnetic, or magnetomotive, force? In this 
connection let me quote from Clerk Max- 
well’s treatise on ‘‘ Electricity and Magnet- 
ism,” Vol. II, Art. 428: 

“The magnetic induction is a quantity of 
the nature of a flux, and satisfies the same 
conditions of continuity as the electric cur- 
rent does. 

‘*In isotropic media the magnetic induc- 
tion depends on the magnetic force in a 
manner which exactly corresponds with that 
in which the electric current depends on the 
electromotive force.” 

Nowif we wind a soft iron ring witha 
number of turns of wire and send a current 
through the wire, the magnetic induction 
may be said to pass through an isotropic 
medium ; and it may therefore be calculated 
from the impressed magnetomotive force, and 
the magnetic resistance of the magnetic cir- 
cuit. This magnetic resistance is found from 
the length and cross-section of the iron, its 
specific magnetic resistance being known, io 
exactly the same way as is electrical resis!- 
ance. Let us cut a small piece out of our 
iron ring. We have introduced the re- 
sistance of air in place of that of iron. 
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The magnetic resistance of the circuit is now | 
made up of two terms—the resistance of the | 
jron and that of the air space. This may be | 
calculated in the same way as the electrical | 
resistance of a circuit composed of metals of 
different conductivities, provided that the air 
resistance is not too great in comparison with | 
the resistance of the iron portion of the 
circuit. Then we will have the magnetic | 
resistance made up of terms like 2/,4;| 
where / is the length of the body parallel to 
the lines of magnetic induction, y is the co- 
efficient of permeability, and A is the cross- 
section perpendicular to the lines of force, 

In a well constructed dynamo the air re- 


sistance should be of the same order of mag- | 


nitude as the magnetic resistance of the iron 
parts. Hence this simple method of calcu- 
Jation may be applied to determine the mag- 





petic induction in dynamos. Wehavethen: 
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There is still an- 
other component of 
the magnetic induc- 
tion. When the 
dynamo is in oper- 
ation the current 
through the arma- 
ture causes a mag- 
netic induction in 
the space between 
the pole pieces. 
The value of this 
for each section of 
the armature is 
readily calculated in 
the same manner as 
the main magnetic 
circuit. Assuming 
acertain position of 
the armature, the di- 
rections of these 
several magnetic in- 
ductions, due to the 
different sections of 
the armature wind- 
ing, are known, and 
they may be com- 
bined as vectors. 
Making the com- 
bination for a num- 
ber of positions 
Within an are rep- 
resenting a com- 
plete cycle of con- 
ditions, and finding 
the mean of the 
resultant vectors, we 
shal] have the result- 
ant magnetic induc- 
tion both in direc- 
tion and magnitude. 

We are now able 
tocalculate the total 
induced electromotive force of a dynamo, 
when we know the form and dimensions of the 
machine, and the electrical and mechanical 
conditions under which it works. The 
writer has made such calculations upon two 
dynamos differing widely in construction, 
and has obtained a close agreement with ex- 
perimental results. 
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Electricity the Coming Motor for Street 
Railways. 

The New York Sun says that electricity 
as a motor for street railways has now only 
one rival. The horse has the nine points of 
law in his favor, but possession can hardly 
be allowed to weigh against all his manifest 
disadvantages He has an expensive stomach, 
Tequires a great deal of care, takes up too 
Much room, and is not noticeably clean. His 
first cost, also, when his liability to default 
on his life assurance scheme is taken into ac- 
Count, is nearly as great as that of the elec- 
tic motor. For a new and unequipped 





toad, therefore, he can offer no advantages 
Mmeconomy. The electric motor has no rival 
in the horse, and it has no rival, apparently, 
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vi in the various plans for compressed air trac- 
| tion which have been proposed. Its only 
rival is the cable system—a system which 
| works well and has been proved to be eco- 

| nomical, but which has not yet captured the 
; field, and seems to be handicapped in its ef- 
| forts at getting possession of the streets. 

| The disability of the cable system is in its 

| first cost. A road that calls for $80, 000 per 

| mile i in construction must be sure of a very 
| large traffic before the money can be ven- 
| tured. There are probably only a few of 
| the leading cities in the Union where a cable 
| road could be operated with sufficient gross 
|receipts to pay the interest on the invest- 
ment and still leave a satisfactory margin of 
profit for the stockholders. Cable roads can 
be operated profitably where a horse railroad 
would be profitable. But horse railroads are 
usually very unprofitable in third-class cities, 





/and, except upon a few streets, not very 
|much of a bonanza in cities of the second- 
‘class. The field for an $80,000-per-mile rail- 
| road seems to be extremely limited when the 
— | ground i is contested by a system that costs 
- | very little more than a well-equipped horse 
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Fic. 4.—Tue New TELEPHONE EXcHANGE oF THE MeErrRopo.itan Company. 


road, and which will yet cost in operating 
expenses, if the testimony of experience can 
be trusted, and so very much more than a 
cable road. 

At all events that horse must go, and there 
is good reason to think that the electric 
motor is making much more rapid progress 
in the United States on street railways than 
the cable system. In Richmond, Va , a well- 
known company is equipping twelve miles 
of road, on which forty cars are to be run. 
The same company is equipping roads also at 
St. Louis, Boston, Woonsocket, Baltimore, 
St. Josephs, and various other points. At 
Pittsburgh three roads are under construc- 
tion. Binghamton is to have a road four 
and one-half miles long, operating eight 
motor cars. At San Diego a road is being 
constructed nine miles long, over which four 
40 herse power motor cars are to furnish the 
traction. But these are only a few of the 
more prominent enterprises. Not less than 
fifty-five or sixty roads are either under con- 
struction or projected in the United States, 
and the movement is continually extending. 
What will prove one of the heaviest indus- 
tries in the country is apparently springing 
up as a consequence of the introduction of 














electricity as a railway motor. There are 
three different systems of transmission in 
use—the first on overhead wires, and second 
over wires placed in conduits, while the 


third is operated by means of accumulators | y 


or storage batteries. As usual in this country 
in the introduction of new inventions, the 
system which is least expensive and compli- 
cated will be the first in securing possession 
of the field. This is known as the overhead 
system. A hard-drawn copper wire of small 
size, but great tensile strength, is suspended 
about eighteen feet above the tracks, where 
it is supported either by bracketed posts set 
in the curb, or by special supports on lateral 
wires which cross the street from side to 
side. In distributing the current the rails 
are generally grounded, and form one side 
of the circuit, but in case the connections 
between the rails is not good, they are re-en- 
forced by a continuous conductor. A trol- 
ley, which is connected with the motor by a 
suspended conductor, runs along the over- 
head wire, and makes the desired connection’ 
with the engine. In some systems the motor 





is placed under the car in such manner that 


























\\ 





View Looxine Down 


no space is lost and no detached orl 
needed; but in other devices the motor is 
detached, and resembles a steam locomotive 
in its methods of operation. 

The conduit system—the system which it 
is proposed to apply on the Fulton street 
road in this city—is hardly to be called more 
complicated than the overhead system, but 
the first cost will be necessarily somewhat 
greater. It seems also that greater difficulty 
will be experienced in meeting the obstruc- 
tions caused by wintry weather. But this is 
an obstacle to be mei and overcome by the 
resources of invention. For large cities, 
and in crowded streets, it must be found 
more available than the overhead system, 
with its apparently greater liability to acci- 
dent. 

It is hoped by electricians that the system 
of storage batteries, or accumulators, carried 
on the cars, and securely packed away under 
the seats, may eventually be utilized to an 
extent that will render any outside mechan- 
ism unnecessary. This seems to be the ideal 
system, but it does not yet appear to be suffi- 
ciently perfected to enable electricians to 
dispense with the use of conductors along 
the tracks. 
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The Telephone Convention, 

The following proposed amendment to the 
by-laws will be acted upon, at the. Pitts- 
burgh convention of the telephone men, 
z.: To substitute in Article VIL., line 2, the 
word October, for the present word July, so 
that the article shall read as follows : 


ARTICLE VII.—Non-PAYMENT OF DUES. — 
If any member fails to pay the yearly dues or 
assessments within one month trom the first 
day of October, when the same become pay- 
able, it will be the duty of the treasurer to 
mail such member a copy of this by-law and 
notice, that unless the same are paid within 
one month thereafter, the default will be re- 
ported to the executive committee, which 
may by order, without further notice, cause 
the name of such member to be siricken from 
the rolls, and such membersbin and all rights 
in respect thereof will thereupon cease But 
upon written application, satisfactorily ex- 
plaining the Jefailt, and upon payment of 
alldues to the date thereof, the executive 
committee shall have power to remit the 
penalty of this by-law and restore the mem- 
bership. 


As the article now stands, it is incongruous 
with the amendments to the constitution and 
by-laws, adopted at the St. Louis meeting 

, which fix Septem- 
| ber ist as the be- 
ginning of the fiscal 
year, and makes the 


annual dues pay- 
able on or before 
October ist. That 


T Article VII. was not 
changed last year 

was apparently an 

oversight. 

——_——_eqgpo———_ 
Electric Light for 

Topeka, Kan, 

The city council 
of Topeka refused 

to renew its con- 
F tract wiih the gas 
company when said 
contract expired 
several months ago, 
and has now ac- 
cepted the proposi- 
tion of the Brush 
Electric Light Com- 
pany to erect towers 
for the purpose of 
lighting the city. 
The proposition is 
to the effect that 
the Brush Electric 
Light Company will 
erect eight towers, 
each 150 feet high, 
at such points in 
= the city as the 
council may desig- 
nate, and for the 
sum of $9,000 per 
year keep burning 
on each tower four 
electric lights of 
2,000 candle power 
each all-night on each night of the year for 
a period of three years. 

The city is to grant the company the use 
of the tower on Kansas avenue. All other 
towers are to be erected at the company’s 
expense. 























One SIpeE. 


— —__ -=>e 
The Gas Interests of Massachusetts. 


There are sixty-three gas companies in 
Massachusetts, and all but two are in opera- 
tion. Of the sixty-one organized companies 
in operation, fifty-three showed by their re- 
ports to the Commission an aggregate surplus 
of $1,902,217.69, while eight show an aggre- 
gate deficit of $109 250.60, leaving the total 
net surplus as shown by the balance sheets, of 
$1,801,967.09, which, if added to the amount 
of reserves carried in the balance Sheets as 
liabilities, $713,884.74, would show an actual 
surplus of $2,545,851.83, equivalent to about 
22 per cent. on the capital stock of the com- 
panies. The valuation of all the gas works, 
including real estate as assessed for local 
taxation, foots up $12.189,768. There are 
104 858 shares in there 63 companies, worth 
at par $10,757 737. But as these com 
paid $993,573 in dividends ‘ast year, which, 
it will be observed, is nearly ten per cent., the 
stock, takenas a whole, would at market value 
figure about twice par value, or say $20,- 
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Address all communications and make all 
Express Money orders, P. O. orders and 
checks, payable to order of ELECTRICAL 
Review, P. O. Box 3329, New York. 





We invite correspondence from Electricians, 
[Inventors and the Telegraph and Telephone 
fraternity and those engaged tn Electric Light- 
ing on matters pertaining to electrical and 
scientific subjects, and all facts of special interest 
in connection therewith. 
We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their bustness 
which will be of interest to the public. We 
make no charge for publishing news. 
Subscribers can at any time have the mailing 
address of their paper changed by sending both 
old and new address. 
Frank M. Gilley, 54 Equitable Building, Boston, 
Mass., is our New England representative. 
Mr. C. C. Haskins, 118 LaSalle Street,Chicago, IIl., 
will represent the Review in the West 
Messrs. Wm Dawson & Sons, 121 Cannon Street, 
—. England, are our representatives for Great 
aip. 
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The committee appointed by the Jast 
New York Legislature to investigate the 
telephone business of the State is still en- 
gaged in taking the testimony of the officials 
of the telephone companies of New York. 








The Review predicted over a year ago 
that the union of Mr. Thomas A. Edison and 
Mr. E. T. Gilliland meant valuable work in 
electrical science, and events just chronicled 
would seem to indicate the whereabouts of a 
reliable prophet, only modesty prevents more 
definite pointing out. 





The theory that lightning never strikes 
twice in the same place is exploded. A flag 
staff in front of a boat house at Canarsie, I. 
I., was struck twice last season. The first 
effort of the electric bolt split off a purtion 
of the staff, which was afterwards spliced on 
again, and the flag hoisted. The next time 
the lightning struck the flag staff it finished 
the job. leaving nothing but splinters. If 
superstition goes for anything, this must 
mean that if lightning once gets on your 
track you are doomed. 


The first man to receive a _ telegraph 
message in the city of Philadelphia is said to 
be Mr. Joseph F. Beatty, of 1419 North 20th 
street, of that city. One of Mr. Beatty’s ex- 
periences was in attempting to put Morse, 
the inventor of the telegraph, out of the 
office in that city. Mr. Morse came in the 
office and did not make himself known. He 


insisted on going bebind the railing, but Mr. 
Beatty would not let him. He was firm, 
and did not let him advance a step until a 
gentleman coming in the office at the time. 
spoke to the great inventor by name. Mr 
Morse had purposely tried to intrude, and 
afterwards said to Mr. Beatty that he wished 
he had other employes like bim. 











LIGHTNING AND THE ELECTRIC 
MOTOR. 


Mr. Stephen Field, it seems, is the in- 
ventor of an electric motor for use on street 
railways in cities. He was going to try it 
on Thursday on the Thirty-fourth street 
branch of the elevated railroad, ‘‘ but the 
lightning of the day before,” we are told, 
‘*put a veto on the trial.” Wednesday’s 
thunder storm burned out the supply wires 
and shocked the electrician, who was startled 
by the appearance of a ball of fire over the 
dynamo, accompanied by a loud report. 

In consequence of the damage done by the 
lightning, a week or more must elapse before 
the electric motor can be tested. 

If atmospheric electricity can thus inter- 
fere at the beginning, what security is there 
that the operation of electric motors may 
not at any time be stopped by a heavy thun- 
der storm? 

And what would be the effect upon the 
persons who happened to be passengers in 
the train nearest the point where the light- 
ning struck the line? 

In view cf the frequent thunder storms to 
which this city is subject, th se are questions 
of contemporaneous human interest which 
the elevated railroad management will do 
well to consider and answer before they put 
on their electric motors.—NV. Y. Sun. 


This is a reasonable and proper question— 
as the Sun’s interrogations usually are—and 
should be answered from the electrical point 
of view. 

There is no occasion whatever for appre- 
hension. Lightning has no particular grudge 
against dynamos. This accident happened 
simply because, in the multitude of details 
connected with his enterprise, Mr. Ficld 
overlooked the matter of lightning arrestcrs 
on his apparatus located in a building tem- 
porarily leased. There is no difficulty about 
preserving all parts of an electric railway 
system from damage by lightning. As well 
say there is danger in eleviric light, and yet, 
with the great supply stations in this city 
crowded with dynamos, and the network of 
wires in all directions, all centering at the 
dynames, how many dynamos have felt the 
lizhtning’s stroke? And during the period 
these have been running how many buildings 
have been struck and damaged? Lightning 
does not behave otherwise than the current 
in an arc light; in jumping, so to speak, 
from the positive to the negative carbon it 
always seeks the nearest point of the latter. 
So also lightning in jumping from the heavily 
charged cloud to the earth seeks the nearest, 
t.¢., the highest points—steeples, house-tops, 
high trees,etc. In a built up city there is no 


likelihood of lightning striking the car tracks, 
motors or cars, and it can readily be pre- 
vented from reschiog the dynamos. 

There is no cause for fear on this score by 





the management of the elevated railroads. 


POSSIBLY THIS MAY BE MISTAKEN 
FOR SELF-PRAISE. 


In our last issue there appeared illustration 
and description of important modern electri- 
cal work, in such quantity and quality as has 
never appeared in any scientific journal, and 
on this occasion, as often before, the 
REVIEW alone compassed the entire electri- 
cal domain. We beg to be permitted to 
summarize, not in avy boasting sense, but 
rather to again call attention, as forcibly as 
we can, to the on-coming and ever-expand- 
ing reign of electricity: 

First.—The Field Motor, illustrated and 
clearly and technically (and exclusively) de- 
scribed. 

Second.—Edison’s Pyromagnetic Gene- 
rator, illustrated, and interestingly described 
by letter exclusively. 

Third.—Edison’s Magnetic Bridge, ulus- 
trated, and described by Jetter exclusively. 

Fourth.—Kickemeyer's Magnetic Bridge, 
appearing in this journal alone, illus. 
trated and lettered in detail, and thoroughly 
described by the inventor. 

Mr. Edison’s and Mr. Eickemeyer’s inven- 
tions, relating to the same appliance, ap- 
peared on opposite pages, and comprise two 
intensely interesting electrical incidents, 
both inventors having apparently been work 
ing at the same time in the same direction, 
each ignorant of what the other was doing. 

Fifth.—Iu the Review exclusively ap- 
peared Dr. Duncan's able paper on “‘ Sec- 
ondary Batteries;’’ Prof. Badt’s interesting 
paper on ‘Dangers to Human Life from 
Electric Currents,” read before the Chicago 
Electric Club; and Prof. Skinner’s paper, 
read before the Association for the Advance. 
ment of Science, on ‘‘ A Method of Compar. 
ing Galvanometer Coils.”’ 

Sirth.—The usual contents, covering all 
important iucidents relative to the electric 
light, telephone and telegraph fields. 

It was a number to be proud of, distanc 
ing all competition. Still we would like to 
add that this week is presented a very inter- 
esting and valuable paper; and we expect to 
do the same next week, and every week 
thereafter. And this can be done, because 
the earnest, active workers in electrical pur- 
suits, in the exercise of their ingenuity and 
skill, are constantly developing importan 
electrical appliances and systems that are 
deserving of all prominence, and to them be 
all the honor! 








THE CONFIDENCE MAN AND THE 
SCIENTIST. 


The only palliating element in the collec- 
tion of confidence men which infests New 
York is that all great cities have them, and 
it will even be conceded that they sometimes 
reach out into the smaller towns, and even 
into the country. But during the meetings 
of the American Association for the Advance- 
ment of Science a couple of these usually 
astute gentry were so stupid and unprofes- 
sional as to assume that they could obtai: 
any funds out of the professional man. One 
of the members, who was formerly con- 
nected witb the United States Navy, and for 
many years professor in an institution ot 
learning, which called him quite frequently 
to New York, was familiarly accosted by one 
of these gentry, while leaving a ferry on 
the North River, a few evenings ago, during 
the meetings. 

After a few words with this new-found 
acquaintance, the professor suddenly turned 
his etymological resources to good account 
by addres-ing the rogue in thieves’ lingo; 
and he afterwards confessed that the effect 
on the confidence man’s features, when he 
found that the presumed countryman was 
probably a man working in some other field 
of crime, was a matter of great entertain- 
ment, and, in fact, the most delightful event 
of the meeting. 

The other instance was when a professor 
of Yale, who has been all over the world, 
was addressed soon after leaving the elevated 
station on Fourteenth street; and, liking a 
good joke, he thought he would assume to be 
extremely verdant, and in that manner enjoy 
the methods of this gentry. He was hailed 
with effusive delight by a man who called 





him Mr. Brown. 





‘**T am not Mr. Brown,” said the professor, 

‘* Ah, indeed; but isn’t this Mr. Brown, of 
Kingston? ” 

“No, sir; it is not.” 

‘* Well, I have been very much deceived 
by the similarity. I have not seen my friend 
Brown foracouple of years, and he wrote 
me that I might expect him down in a couple 
of weeks or the middle of next; and 
the resemblance is so strong that it is even 
strengthened by further observation. But 
would you kindly give me your name, in 
order that I may tell him who his double 
may be?” 

** Certainly. 
Yale College.” 

‘Well; I shall have to tell Brown it isg 
good man to be taken for;” and he bid the 
professor adieu. The professor walked 
along Fourteenth street quite slowly, staring 
at people, and looking into the windows, and 
gazing at the various street peddlers in the 
most leisurely manner, waiting for a second 
manu to come up, who soon appeared in the 
person of another young man. Grecting 
the professor with an inquiry after matters 
at New Haven, he omitted, however, to call 
the name the professor had given, and really 
misled the professor into the idea that it was 
qui'e possible that the young man was some 
tormer student whom he did not recollect at 
first. 

The new-comer in a moment used the 
name tbe professor had given, and in that 
way gave away the key to the whole situa- 
tion. 

He declared that he was the son of an ex- 
Governor of Connecticut, who resided, b 
the way, next to the professor, and was well 
known to him; and that he had been in a 
bank in New Haven, and bad changed to the 
bank in New York, because the directors, he 
modestly said, of the New York bank, de- 
siring to increase their clerical force, had 
decided to select 2 young man from the coun- 
try, who would be, moreover, free from the 
temptations of city life, and they selected 
bim. 

It seemed the professor keeps one account 
in the very bank of New Haven which was 
men'ioned, and another in the New York 
bank, where the fellow claimed to be em- 
ployed; and he certainly turned the tables 
on the confidence man by saying, after he had 
‘old all of his contidential relations with bis 
present employers: 

** You are just the man I want to see, for 
I am a little short, having had some unusual 
demands for funds here, and want to borrow 
$50.” 

The young man stopped astounded and 2 
little suspicious that bis game was discovered, 
when the professor continued: 

* I must have $50;” and when the con- 
fidence man said that he was, in fact, a little 
short himself, and could not lend such an 
amount, the professor immediately said: 

** Ob, that will be all right; you introduce 
me as Professor Diatom, of Yale College, 
one of your former townsmen, and I know 
your banks will discount my note for an 
amount sufficiently in excess of $50 to allow 
you a handsome present; and I will send on 
ihe funds when 1 get back. I am all right.” 

But the young man had, by this time, gone 
round the corner in search of the truly ver- 
dant. 


I am Professor Diatom, of 





The Indiana telephone muddle continues 
to be a hydra-headed conundrum. In 
Indianapolis the Central Union has been, 
sued in the Superior Court by the Attorney- 
General. The complaint is based on the 
statute enacted in 1881, in which it is pro- 
vi.ed that telephone companies organized 
outside of Indiana, but doing business in her 
oorders, shall annually report to the Auditor 
the gross amount of earnings fur the year 
immediately preceding April 1. The act 
also provides that companies shall pay to the 
Treasurer of the State 25 cents on each *100 
of the gross receipts. Upon failure to mvke 
report and payment the statute provides that 
the corporation sball forfeit to the State $100 
for each day such report is delayed. The 
Centrai Union bas never made report nor 
paid tax since 1882. This suit is brought 
for the entire amount of the forfeiture— 
$40,000. The telephone company will plead 
tbe unconstitutionality of the law. ‘Tae 
Attorney General bas un agent looking into 
the affairs of the Chicago company which 
operates in Northern Indiana. Itis reported 
to he liable under the law cited. Tlie Cum- 
berland company, operating in Southera 
Indiana, has paid the required assessments. 
Then again, over in South Bend, Indiana, 
the war has become one of aggression on the 
part of the council. The poles and wires 
have beeu ordered removed, because the 
telephone company refused ‘legal service, 
and the sireet commissioner removed a por 
tion of the lines and poles. Then the com- 
pany sued out an injunction, and then—the 
parties all took a rest. 
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OUR CHICAGO LETTER. 





(From & special correspondent of the ELECTRICAL 
REVIEW.) 





The people down in San Antonio, Texas, 
have made up their minds that the Jarvis 
furnace is a good thing, and are cherishing 
jtaccordingly. Mr. H. A. Glasier, the enter- 
prising agent at *1 Lake street, has just re- 
ceived an order for four of these ‘‘coal 
economists,” for a brewery in which there had 
already been one as an experiment, The 
purchaser says that he expects to makea 
saving of about $7,000 in coal bills in the 
first twelve months. 

The Chicago bucket shop matter had been 
narrowed down by the Board of Trade— 
the Regulars, or West Pointers—so that the 
belief became general that the defection 
was in the ranks of the open board, or 
volunteers. J. A. Murphy & Co. seemed 
to be the parties through whom the enemy 
was receiving its sinews and munitions of 
war, and Murphy & Co. had a postal tele- 
graph line running to their establishment. 
The Postal Company received notice from 
the West Pointers to sever their communica- 
tions with the Murphy house, and the Postal 
people said we can’t, and because we can’t, 
we won’t. 

Then says the West Pointers, says they— 
meaning the regulars, of course—out you 
go; and they drummed ’em out of camp, 
piled ’em up outside the fortress. The Postal 
people succumbed, and came repentantly 
back, baving severed their communications 
with the tabooed firm ; and it is believed that 
the bucket shop epidemic is now suppressed 
forever. 

Prof. J. P. Barrett has just returned from 
a vacation at Duluth, Minneapolis, and sev- 
eral other ice-house localities in the North. 
At Minneapolis, he says, the city has just 
closed a contract for lighting the city with 
electricity. The professor says the prices 
will be $75 to $80 higher than the cost per 
lamp of our proposed river system. He 
thinks he can easily demonstrate that it is 
far cheaper and better for the city to own 
and run its own plant. 

The professor was roped in as an expert 
witness before a meeting of councilmen 
and other authorities, apropos of a_peti- 
tion from the National Subway Company 
fora thirty years’ franchise for a Dorsett 
underground system. The session was long 
and interesting. Of course the party was 
present who knew that an underground sys 
tem never did, never could work. There 
was also the individual who wanted to wait 
a year or so, till he could think about it 
some more. The party was present who 
thought Mr. Dorsett didn’t come with his 
proposition solely on account of his health, 
and therefore should not be encouraged to 
stay. These towns that have a boom, by 
the way, always have to be watched; and 
they feel that somebody, somehow—in some 
unexplained way—is going to get hold of 
the handle end of their boom and run off 
With it. All the old chestnuts on the un. 
derground questions were brought up, and 
the professor was finally asked for his opin- 
ion. 

He nodded his head, metaphorically, greet- 
ing these old acquaintances as they appeared 
before him. He had met and been intro- 
duced to them years ago, and recognized 
them; but they were all answered, refuted, 
and done with by actual experience in 
Chicago. He thought the city should own 
the system, but to enforce any system the 
city should first give an earnest of her faith 
by buying her own wires. The companies 
will come in then without any trouble. 

If the city cannot from any cause own and 
control the system, then the wise and proper 
thing to do is to give a franchise to some 
such responsible company as the present 
applicant. There are several forms of con- 


duit and underground systems in Chicago 
to-day, and this is the most comprehensive 
of any. 

The Chicago Electric Club held a meeting 
On the 22d, with Gen. A. K. Stiles in the 
chair. 

Treasurer Terry presented his report, which 





was ordered filed. Vice-president C. A. 
Brown offered an amendment to the constitu- 
tion which now reads: ‘* Non resident mem- 
bers shall pay annual dues of $12"—in lieu 
of $8 as of old, the treasurer was directed 
to notify delinquent members, the enter- 
tainment committee was increased by the 
addition of C. C. Haskins and Chas. D. 
Shain, and Mr. Haskins presented the club 
with a framed copy of Garratt’s ‘‘ Mathe- 
matical Properties of the Metric Wire Gauge,” 
on behalf of the Review, which was re- 
ceived with an unanimous vote of thanks, 
and the framed table ordered hung upon the 
wall of the club room. 

Mr. F. B. Badt then presented a very 
elaborate and painstaking paper on ‘ The 
Dangers to Human Life from Electricity,” 
which awakened a discussion quite generally 
participated in by the members present. 

A vote of thanks was tendered Prof. Badt. 

The president suggested that members 
should bring forward for discussion any 
subject upon which they desired enlighten- 
ment, and the entertainment committee 
would endeavor to elicit the information de- 
sired. A motion to that effect was made and 
carried. The regular meetings of the club 
will be held on the 1st and 8d Mondays of 
each month, commencing with the next 
meeting on the 5th. 

E. B. Chandler, general western agent of 
the Gamewell Company, reports having cap- 
tured Ludington, Michigan, and will at once 
commence the installation of a fire alarm 
telegraph system there ; and simultaneously 
with this, W. W. Chandlee, of Richmond, 
Ind., has gobbled Fort Wayne, Ind., for a 
police telephone signal system. 

When the base-ball park here is not busy 
with its legitimate calling, it must either run 
to waste, or someone must get an outdoor 
show. Bolossy Kiralfi,- who has probably 
marshaled more and larger armies of animat- 
ed tights than any living ballet master, turn- 
ed on the electric light, and turned in the 
most gorgeous and spectacular spectacle on 
Monday night which has been seen in Chicago 
in many along day. Bolossy vociferates in 
at least nine distinct languages, and beats the 
tamborine in no less than a dozen more. 
Imagine a stage capable of exhibiting one 
thousand pairs of tigh's—two thousand legs 
—all kicking at once, all swaying back and 
forth like so many pairs of what-you-call ‘ems 
on a clothes line, over in that lot back of the 
seminary, nearly half a mile away, and you 
have one of the scenes in the Siege of Troy. 

The electric lights, aided by the more 
plentiful calcium blazes, were particularly 
cruel the first evening. The waves of the 
ocean scene did not go quite to the ground, 
and as the mermaids swam through the 
water, reminding one of a game of pitching 
coppers, heads or tails up alternately, the 
bright gleam showed their pretty little feet as 
they walked along the plank that lay at the 
bottom of the painted sea. And when at the 
close of the scene the poor things couldn't 
make the dry land R. L. E., but had to swim 
back some three hundred feet to the prompt 
side, and the scene-shifter pulled the ocean 
in two, and left them to scamper, tails and 
all, like alot of overgrown shrimps, every- 
body, except a few bad boys, wished the 
lights could go out just for a minute or two, 
ull the amphibious females could get to cover. 

It was better the second night, but Kiralfy 
has certainly a wonderful and taking outside 
spectacle at the base-ball park. " 

Wiremen are boring, and hammering, and 
stringing the Exposition Building for the 
annual show. This time it is the Western 
Electric Company. One hundred lamps are 
called for by the contract, which is made on 
soft rubber, and will probably stretch to an 
equal figure in the way of addenda. The 
same company has just closed a co.tract for 
a forty-iight plant for Lawrence, Kansas. 

CuicaGo, August 29, 1887. 








Clark Smith, of Fort Supply, and 
Miss Gussey Nason, of Fort Sill, 200 miles 
apart, were married by telegraph last Mon- 
day. The report saysthat ‘‘everything went 
lovely, and a full ceremony was given by 
means of lightning.” 


OUR ST. LOUIS LETTER. 





(From a Special Correspondent of the ELECTRICAL 
REVIEW.) 





I owe you a letter from this quaint old 
city by the Mississippi, and have an idea that 
you have given up all hope of my promise 
being kept. Electric lighting, from some 
cause or another, is dull ; in fact, but two 
plants have been sold in this city during the 
summer, and those by the Edison agent. 
The plants referred to are in the wholesale 
drug company of Myer Bros., 300 lamps, and 
Woodward & Tiernan Printing Company, 
350 lamps. 

The Tucker Electrical Manufacturing 
Company, of New York city, have estab- 
lished an office in the Turner building, at 
304 North 8th street. 

There is an immense amount of business 
bound to open up in the fall around Kansas 
City and adjacent territory. 

The Edison Illuminating Company of 
Kansas City report business, from an iso- 
lated standpoint, as being first-class. The 
large plant installed by the U. S, Company 
in the Nelson & Weller building, Kansas 
City, consisting of 1,000 incandescent and 
30 arc lamps, is completed, and doing 
nicely. It was installed under the super- 
vision of Mr. Hal. Warren, son of Mr. C C 
Warren, the U. 8S. representative in Chicago 
for the West. 

Mr. Warren had charge of the first plant 
at the Phenix Hotel in Los Vegas, New 
Mexico. 

Brother Bailey, who is located in Kansas 
City for the Thomson-Houston Company, 
is doing a rusbing business, it being a case 
of ‘virtue rewarded,” as in the pust his 
promises have been more than fulfilled by 
the excellent apparatus furnished by his 
company. 

I notice that Johnnie Reid has the Coro- 
nado Hotel work in San Diego, Cal.. for the 
Mather Company. John isa “ hustler.” 

The St. Louis Exposition will open shortly, 
and have purchased a 60-light plant from 
your old friend Col. Beetle, of the Western 
Electric Company of Chicago. 

His pleasant face adorned the corridor of 
the Southern Hotel last Sunday, leaving for 
Chicago the same night. 

Heisler, in thiscity. is moving along finely 
with his long distance system, having about 
1.000 lamps in position. I believe he gets 
10 cts. per Jamp up to 1 o’clock a.m. Quite 
a good price, you will say ; but it is a good 
lamp, if not quite up to his standard of 
candle power. 

The weather is too hot to press one’s brains 
into service much these days, and I will 
promise to do better next time. 

Sr. Lours, Aug, 26, 1887. 








How Women Use the Telegraph. 

A Hartford man, whose wife was going 
abroad, asked her to telegraph him a word 
or two, letting him know of her safe arrival 
in New York. In a few hours he received 
the following message: ‘‘Collect: Dear 
George—Arrived here safely, at 15 minutes 
after 6. The train was due at 6, but 
we were delayed 15 minutes while en 
route. Had a perfectly lovely trip. Don’t 
worry about me; I'll get along all right 
And take good care of yourself. Be so 
careful about taking cold this damp weather. 
Remember that you are to keep on your 
flannels until the 15th of June. Be sure that 
you have the house open and aired as often 
as possible. Remember what I said about 
your socks and shirts. Don’t forget to keep 
the basement door locked. Write every day. 
I’m sure to have a lovely time. So good in 
youtolet me go. You must come over after 
me in August. Forever, and ever, and ever, 
yours, Mamie.” An hour later Mamie was 
pained to receive the following reply to her 
‘‘word or two:” ‘‘Don’t cable anything 


from Liverpool. I’m a ruined man if you 
do. George.” 
——— +e —__ 


The Brush-Swan Electric Light Company 
has just closed a contract with the Erie Rail- 
way Company for a large arc and incandes- 





Thanks from the Chicago Electric Club 
To the Editor of Electrical Review : 


The following is an extract from the offi- 
cial minutes of the meeting of the Chicago 
Electric Club, held August 22d: 

‘*Mr. C. ©. Haskins, on behalf of the 
ELEctricAL Review, presented the club a 
framed copy of the ‘Mathematical Properties 
of the Wire Gauge,’ which formed part of 
the report of the Wire Gauge Committee of 
the National Electric Light Association, in 
cenvention at Boston two weeks ago.” 
‘*On motion, the gift was ordered hung in 
the club room, anc a vote of thanks tendcred 
the ELectricaL Review.” 

Very truly yours, 
J. WAYLAND CLARK, 
Assistant Secretary. 
Chicago, August 23, 1887. 
cinctaid piel taig aay 
Galvanometer Coils. 

To the Editor of Electrical Review : 

Will you kindly correct in your next the 
following errors made in the printing of my 
paper on galvanometer coils in the Review 
for Aug, 27, viz. : 

Instead of the numerator of the last frac- 
tion in the brace of equation (9) write 
9e*a2y, and instead of K*® immediately 
above the said fraction write r*. Also the 
first word of the eleventh line from the 
bottom of the column should be oalue, and 
not wave. Respectfully yours, 

JOSEPH J. SKINNER. 

Newton, Mass., Aug. 27, 1887. 


 amme 


An Opportunity for the Electrical In- 
ventor. 
To the Editor of Electrical Review : 

Can you tell me where to find or get par- 
ticulars concerning a motive (electric) 3 or 4 
wheel vehicle suitable for a country pbysician 
to make his daily calls without the use of an 
‘equine brute.” 

I will be very thankful for any informa- 
tion that will aid me in reaching my millen- 
nium. 

Very respectfully, 
W. N. Fownprow. 

Snohomish, Snohomish Co., Wash. Ter., 

Aug. 19, 1887. 


—— 


Electric Wires in New Orleans. 


New Orleans is trying an experiment with 
its electric wires. Other cities are trying to 
bury them. New Orleans is trying to ele- 
vate them above the house tops. The soil of 
New Orleans is of such a character as to pre- 
vent the burying of the wires. The city is 
below the high-water level of the river, and 
the ground is saturated with water. The 
manner in which the city hopes to abate the 
wire nuisance is as follows: At each street 
corner will be planted an iron tower, or 
rather post, 150 feet in height. There will 
be no other obstruction up to a height of 40 
feet, from which point up guy-rods will hold 
the posts in position. The whole structure 
will be of wrought and malleable iron. Be- 
tween the tops of these towers will extend two 
steel cables fivé-eighths of an inch in diam- 
eter, and at some distance below these either 
two or three additional cables one inch in 
diameter. Between these two sets of cables 
will be suspended upright cross-sections of 
wood and iron, 60 feet apart, upon which the 
wires will be strung. In this way the wires 
will be placed above the roofs of the highest 
buildings, and street telegraph poles will be 
reduced to a minimum. There will be but 
one pole to the block. 

This system, on which work has already 
begun, goes still further. Stand-pipes will 
run up each tower, with nozzles at intervals 
for the attachment of hose, so that, in case 
of fire, water can be thrown to the top of the 
highest buildings. 

——_- so —____ 


A curious malady is afflicting telephone 
operators in a number of places along the 
Hudson river andin the inland tier of coun- 
ties, this hot weather. The larynxes of 
the operators give out. Doctors say there is 
some strange electrical substance in the at- 





cent plant for the new depot in Jersey City. 


mosphere ! 

















A MODERN CONVENIENCE. 
(By.a Country Exchange Subscriber.) 













































































































Jingle goes the telephone bell, 

I step up and answer: ‘* Well?” 
Central says *“ Hullo!” 

I repeat *“* Hullo!” in turn, 

And I listen then to learn 

What she wants to know. 


*“ Wait for umpty-umpty-steen !” 
Central orders, and I lean 

Up against the wall, 

The receiver at my ear.— 

For a minute I can’t hear 
Anything at all. 


Then a buzzing, snapping sound 
Tells me that the wire’s aground, 
Or that something’s wrong. 
Shout or whisper as I may, 

No one can hear what I say, 
Though my lungs are strong. 


“* Well, hullo! hullo!” 1 shout, 

“* What’s this bother all about? 
Who the deuce are you?” 

* Hullo! hullo!’’ some one cries— 
Then the buzzing noises rise— 
Cut his words in two. 


So we “ Hullo!” back and forth, 
Shouting both for all we’re worth, 
But to no avail. 

“ Buzz, buzz, buzz,” is all we hear, 
And to make o.r wishes clear 

All our efforts fail. 


* Hang the telephone!” we say, 

And we hang it right away 

On its little hook, 

And the thoughts we think right then, 

They would shock religious men, 

Written in a book. 
———_ a e —_—___—__ 


«*» The Pittsburgh telephone convention 
will probably continue for two days, com- 
mencing at 11 a. M. Monday, September 26. 
*,* By fixing a small mirror between the 
center and circumference of the diaphragm of 
a telephone, and reflecting from it a beam of 
light on a distant scale or telescope, its 
motion can be detected. 

«*s A. F. McGrew has written a letter to 
the Board of Supervisors, San Francisco, on 
behalf of the San Francisco Underground 
Wire Company, in which he states that the 
company is willing to file a bond of $30,000 
and undertake the work of placing telegraph 
wires underground. 

x", Q. H. Johnson, in the employ of the 
Sunset Telephone Company, San Fran- 
cisco, is in Tulare, putting up telephones. 
Connections will be made with Porter- 
ville, Woodville and Plano, and an ex- 
change established in each place. Con- 
nection has already been made with Visalia, 
and instruments are being put up there. 

«*» The local railroad telegraphers have 
organized the Washington division with the 
following officers: C. E. Myers, chief teleg- 
rapher;F. W. Baben, secretary and treasurer; 
G. M. Sharp, senior telegrapher; G. P. Car- 
roll, junior telegrapher; A. H. Vernon, inside 
sentinel; P. Griscom, outside sentinel; F. P. 
Holmes, past chief telegrapher. 

«*. A special from Butte, M. T., says 

that the wires of the Rocky Mountain Tele- 
graph Company, which connect with the 
Canadian Pacific system at Medicine Hat, 
Northwest Territory, have been cut in many 
places, and hundreds of yards of wire stolen, 
the work presumably of interested parties, 
The Rocky Mountain Telegraph Company 
has offered a reward of $500 for the guilty 
parties. 
«*, A dispatch from Houston, Texas, 
gives the following startling (if true) in- 
formation: ‘‘S. L. Barriett, formerly elcc- 
trician of the Barriett-Nelms Telephone 
Company, and who perfected a transmitter 
that did not infringe on the Bell patent, to- 
night succeeded in also perfecting a receiver 
that does not conflict with that of Bell. 
Barriett’s invention dispenses with the 
diaphragm entirely. The tests to-night 
were witnessed by a number of scientific 
gentlemen.” 





The Wire Gauge Discussion. 





CORRECT AND COMPLETE REPORT THAT WILL 
EXPLAIN THE WORK OF THE COMMITTEE 
AS PRESENTED TO THE ELECTRIC LIGHT 
CONVENTION. 





We publish the full and corrected report 
of the chairman of the Wire Gauge Com- 
mitiee of the National Electric Light Asso- 
ciation, and the discussion which ensued. 
This has not appeared in this form in print 
before and will be of value in connection 
with the very complete table prepared by the 
Committee, and issued as a supplement in 
the Review of August 20th : 

Tue PRESIDENT : The Committee on Wire 
Gauge—Mr. Garratt. 

Mr. Garratt: Mr. President and mem- 
bers of the National Electric Light Associa- 
tion : A year ago in Detroit a committee was 
appointed to consider the matter of wire 
gauge, which at that time was in an almost 
hopeless condition. After six months of 
constant correspondence with the largest 
users and makers of wire in this country 
and abroad, and the leading scientists in the 
specialty of electricity, I reported at Phila- 
delphia that this association do two things— 
first, that it vote that the British standard 
gauge be no longer the recognized gauge of 
this association, and secondly, that the 
metric system be made the basis of measur- 
ing wire. Both of those motions—or they 
were incorporated in one motion, one report 
—were accepted. The honor conferred upon 
me in accepting my report was not less than 
the honor I received in being again placed at 
the head of the committee to elaborate this 
subject. The committee was considerably 
increased by the addition of some valuable 
members. During the six months we have 
taken the subject of measuring wire in 
simple diameter in the tenth of a millimeter 
and have elaborated it into a mathematical 
table. This table is not of necessity a 
gange, although the first column to the left 
represents a series of even numbers—in- 
tegral numbers, which agree with the tenths 
of millimeters which appear in the next 
column or column No. 2 The object of 
doing that is this—in sending telegraphic 
messages I find it is almost impossible to 
make a telegraph operator use a decimal 
point. It is almost impossible also in hasty 
writing to get the decimal point in the right 
place. For common purposes, in speaking 
of wires in ordinary business parlance a 
simple number is more convenient than a 
number with a decimal point; for this reason 
a column of figutes is here placed with simply 
that decimal point removed. That, how- 
ever, is not the gauge, if there is any gauge. 
The gauge, if there be one, is simply the 
measuring of wires in diameter in tenths of 
a millimeter. That appears in column 2. 
As we have in this country a unit which is 
much more familiar—the inch—it seemed 
wise to this committee to convert those 
diameters into inches for the purpose of re- 
ferring to tables which are already con- 
structed, and with which many electricians 
are thoroughly familiar. For that reason, 
table No. 2 was multiplied by a constant 
which represents tenths of millimeters in the 
denomination of inches. It was multiplied 
simply by the number (illustrating). That 
converts the tenths of millimeters into 
inches, so that, though unfamiliar with the 
metrical properties of wires you can readliy 
refer to these tables and see just what they 
are in thousandths of an inch. An electri- 
cian looks upon a wire not as a wire as we 
ordinarily express it, but as a cylinder, and 
the properties of wires are based upon the 
properties of cylinders. There are three 
properties of wires which enter into the 
work with which we have to do—the tensile 
strength of the wire—that I shall not touch 
upon ; it is a subject by itself and does not 
directly interest usnow. The static capacity 
of wires—that I shall not touch upon, be- 
cause in electric lighting wires it is entirely 
a neglectable quantity in the present state of 
the art. The third property is the con- 
ductivity, and it is necessary for us to know 
the ratios of conductivity to weight, to size 





in diameter, and to length of conductor. 
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The first thing we want to know about a 
cylinder to determine its physica) properties 
is its sectional area. In this particular table, 
to insure almost absolute accuracy, the 
mathematical work was done independently 
by two members of the committee. Mr. P. 
Keilholtz, of Baltimore, independently cal- 
culated tables 4 and 5, which you see here. 
Mr. Herbert H. Eustis calculated the same 
tables. They were submittedtome. Icom- 
pared them and found some differences. 
Where differences occurred I independently 
made two calculations upon different days, 
and if those two calculations agreed I sub- 
mitted them to the other gentlemen, and the 
alteration was made in their calculation. 
Virtually, then, these columns 4 and 5 have 
been independently calculated by three per- 
sons. The likelihood of error has been re- 
duced to a minimum by not calculating it by 
ordinary arithmetic, but by calculating it in 
logarithms, and the logarithm table used in 
fine astronomical calculations was the one 
employed—the seven place logarithm com- 
piled by Vega. I will say that carries the 
accuracy so far that even in calculations as 
to the solar system very slight errors are 
found. Inthatcalculation comes in the prop- 
erty of the pi-ratio. This section area wascal- 
culated by these two gentlemen from different 
formule. Mr. Eustis calculated it from the 
square of the radius of the cylinder multi- 
plied by the ratio. Mr. Keilboltz calculated 
it by. this formula (illustrating)—the square 
of the diameter multiplied by pi and divided 
by 4—two entirely independent calculations. 
Probably the tables here of area in square 
millimeters and square inches are about as 
correct as it is possible to make a table of fig- 
ures. The calculation into the squareinch, of 
course, was an independent calculation 
bringing in the ratio which we already have 
between the inch and the square millimeter. 

Before I go on to the other details I will 
say here why we put this question of sec- 
uonal area so conspicuously on this table 
and so near the beginning. The properties 
of conductivity of wires are directly propor- 
tional to the sectional area. I wish to refer 
one moment back. This figure here 3.14159 
—the pi-ratio—is one which has never been 
written out. There is another number after 
this nine and another after that. A distin- 
guished French mathematician has carried 
that to two hundred and fifty places of deci- 
mals and there are others beyond that. 

These tables of area are based upon the value 
of pi given above. The conductivities of 
wire are proportional to sectional area. They 
are, however, proportional to another prop- 
erty of cylinders which is entirely independ- 
ent of the pi ratio and which is extremely 
simple in practical use. The conductivities 
of wires are directly proportional to the 
squares of their diameters. You will find 
away over here in column No. 16, squares of 
diameters. Wires have to be used by a great 
many men who are too hurried in life to 
familiarize themselves with mathematics and 
with electrical formule, and who want to get 
quickly at what wires may be expected to do. 
From this simple table, No. 16, by simple 
arithmetic, you can arrive at almost any 
physical or electrial property of the cylinder or 
of the wire whichisacylinder. Forinstance, 
if I havea small wire or if I havetwenty small 
wires and I wanted to have a large wire of the 
same conductivity I would simply have to 
take that square of diameter multiplied by 
twenty and look in the table and find the 
nearest corresponding numbers in this col- 
umn, No. 16, and I would have the wire 
which would give the same conductivity. 
In problems involved in the work which 
linemen are obliged to do, who do not care 
to go into these matters at all, they have in 
such a table necessary data for determining 
nearly everything which they would be re- 
quired to know. 

I do not think I will now go into determin- 
ing the constants which were used, for it 
is along mathematical work. I will say, 
however, that they were figured independ- 
ently by two members of the committee. 
‘The units were taken from Matteisson’s last 
determination—of the British Association 
unit—multiplied by the constant which con- 
verts that resistance into the legal ohm. 





Hence that resistance and also the physica] 
properties relating to resistance, such as feet 
per ohm and pounds per ohm, correspond to 
the data used in modern scientific works. 

Many gentlemen will take exception to the 
fact that this is calculated at zero centigrade, 
This convention, if it sends out this circular, 
has got to commit itself to the scientific world 
as having done a thing which no trade body 
in the United States has heretofore done. It 
is a scientific matter. It will be studied and 
criticised. These calculations will be gone 
over by scientists and mathematicians. Zero 
centigrade is now recognized the world over 
as the unit of temperature. There is no 
probability that in the immediate future it will 
be changed at all. Ihave corresponded with 
leading professional electricians in this coun- 
try, and without a single exception they re- 
plied to me—by all means determice your 
gauge on zero centigrade. Every electrician 
is familiar with the simple constant which is 
.0021 ; by multiplying the number of degrees 
centigrade by this number you will get the 
resistance of it in any temperature at which 
you see fit to calculate it. But the zero cen- 
tigrade is that on which all scientific work is 
based when the question of temperature is 
involved. 

The question of making these determina- 
tions of resistance, etc., on commercial cop- 
per or on pure copper, the committee found 
it utterly impossible to determine what com- 
mercial copper was; hence, this table has 
been calculated upon the basis of chemically 
pure copper. If those manu‘acturers who 
adopt and use this gauge will append a 
constant at the bottom of their table, which 
you can multiply into any one of these prop- 
erties and convert your weight, your resist- 
ance, etc., directly into the degree of purity 
which they claim to put out commercially, 
it will give their customers the information 
they want, and this association will havea 
thing which can be used asa standard all 
over the country, and for that reason chemi- 
cally pure copper was taken. 

There are two other tables here which 
may not be of much interest, but which this 
committee has seen fit to tabulate, to enable 
electricians generally to make calculations of 
this gauge in fine electrical work; that is, a 
table of logarithms of area. We have ap- 
pended seven place logarithms which have 
been calculated by three members of the 
committee—a logarithm of the square milli- 
meter and a logarithm of the square inch of 
each independent size of wire. That, of 
course, 1s not a commercial figure; I don’t 
know that it will ever appear in a trade 
statement, but it is valuable for us to use 
and put out for electricians to use. 

Last of all, and to get our minds familiar 
with an unfamiliar thing—and here I must 
say that of course it will be impossible to 
take up any new thing, no matter what its 
value may be, without putting ourselves to 
considerable work—no man here could take 
up this metric gauge and work with it on 
five minutes’ notice. He would not, how- 
ever, work at it five minutes without dis- 
covering that he was using much fewer 
figures than would otherwise be necessary 

Tables 17 and 18 are the nearest correspond- 
ing with the Birmivgham and Brown & 
Sharpe gauges. The Brown & Sharpe gauge 
[ have taken from a manuscript copy sent to 
a member of this committee (Mr. Eustis) by 
Messrs. Brown & Sharpe, and I will say here 
that the wire drawers who publish Brown & 
Sharpe tables—very few of them agree as 
to the actual size of Brown & Sharpe pum- 
bers. I examined one table in which, out of 
forty numbers of Brown & Sharpe, twenty- 
eight were wrong, and that was from one of 
the best wire makers in this country—that 
is, they did not agree with Brown & Sharpe’s 
own statement in regard to their particular 
gauge; this fact may surprise some, but it is 
nevertheless true. 

In regard to the Birmingham gauge I will 
say there are fourteen independent Birming- 
ham gauges in use at the present time. I have 
taken Mr. Gordon’s figures in regard to the 
size of the Birmingham gauge, for the purpose 
of comparing it with the metric. Mr. Gordon 
has spent a great deal of time upon the ques- 
tion of the physical and electrical qualities of 
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wires. Among other things, he has com- 

piled the largest tables on the properties of 

wires which has ever been compiled, ex- 

pressed in the old ohm. I have taken his 

sizes of Birmingham to compare with the 
uge. 

I will not further bother you with these 
figures. Of course this committee has been 
very glad to do this work. All of the work 
other than the first five columns has been 
calculated by Mr. Eustis and myself. It has 
occupied every evening for three or four 
weeks until past midnight most of the time. 
We have put our best work and energy into 
it. We have based it on the best informa- 
tion that we could get inside and outside of 
this association, and we have not failed to con- 
sult with any one from whom we could get 
assistance. We have corresponded with the 
Smithsonian Institute at Washington, and 
although they were unable to give us any 
direct aid, for want of apparatus, they gave 
us the assurance that the result of the de- 
liberations of this assembly should receive 
proper recognition before the Government of 
the United States, and if, in their opinion, it 
was wise, it would be adopted as the govern- 
mental measure of wire of the United States. 
I will say here that by act of Congress the 
metric system is already the legal system of 
measuring of the United States Government. 
It is used in many of the departments. 
Every scientist works in it, and it is simply 
a question of time, no matter whether we 
adopt this particular gauge or whether we 
discard it as useless—it is simply a question 
of time when the properties of everything 
that can be measured will be determined in 
the metric system. We have it now in this 
form. It is useless for any body of men to 
attempt to legislate what other men shall do. 
It is useless for a body of men to atiempt to 
legislate what they shall themselves do. If 
this association should vote to adopt and use 
any other gauge than the metric gauge they 
never would be able to enforce it among 
their members unless those members found 
it for their advantage so todo. Personally 
I do not anticipate that everybody is going to 
lay aside thousandths of an inch, the Brown 
& Sharpe gauge and the Birmingham gauge, 
and immediately take thisup. I know, how- 
ever, it is only a question of time when some 
such system of measuring will be used that 
will do away with ail arbitrary numbers 
which in themselves convey no idea as to 
the quantity which you are expressing. 

The question of bringing this commercially 
before this country is a grave one, and one 
to which | have not given the attention that 
I have given to the mathematical properties 
of the gauge. Of course I have corre- 
sponded with all of the wire makers in regard 
to it, and at the last convention I read a 
voluminous correspondence from them, the 
majority approving of this and hoping that 
it would be carried out. 

I propose this afternoon to have this table 
electrotyped. It will then be the property 
of the association in electrotype. It can 
then be cut up and such portions of it 
furnished to manufacturers as is thought fit. 
This gauge goes from the ienth of one milli- 
meter to ten millimeters, which means from 
about a 33 wire toa No. 2 nought, or No. 3 
nought wire; in the portions of the gauge it 
gives a much finer division than either of the 


" others (Brown & Sharpe and Birmingham); 


in other portions it does not give near as fine 
adivision. In the portion of gauge which 
would be used in incandescent wiring, it 
gives much finer properties ; for example, in 
No. 12 there are five wires in this gauge in- 
side of the dimension of No. 12 wire, and 
electricians are getting to work finer and 
finer on the properties of their wires all the 
time. It is a tendency of the times to do so. 
As you go up into the larger wires it becomes 
very marked. In the larger portions of this 
gauge there are 7, 8 or 9 numbers instead 
of the single number of Brown & Sharpe, 
or the Birmingham gauge. I have received 
a number of letters from well-meaning 
persons calling attention to the fact that in 
the small portion of this gauge there is too 
great a variation between the numbers. 
That is very true, but nobody can tell just 
what size of wire anybody wants ,in these 





small sizes. To tabulate it wowd be to 
make a book as big as the dictionary, but 
from the figures given any electrician can 
calculate the electrical and physical proper- 
ties of any wire varying in hundredths of a 
millimeter. All of the data is here, neces- 
sary for making such computations. I pre- 
sume in these fine wires if this system is 
adopted you will find in the course of a short 
time that manufacturers will be publishing 
odd numbers ; instead of No. 2 gauge it 
might be 2.23 which might meet the particu- 
lar requirements of somebody, or some class 
of customers. Those first ten numbers will 
probably undergo considerable alteration. 
This will be the basis for determining their 
physical and electrical properties. Take it in 
the use of expensive wires—in platinum, for 
example, no man drawing expensive wires 
can afford to adhere to any particular gauge, 
because the requirements are so nice in re- 
gard to it ; but from the data you have here 
there is no difficulty in any one determining 
just what the resistance will be or the size 
shall be, or the weight of any wire he wants 
determined in terms of a hundredth of a 
millimeter, which is about three times as 
small a difference as you will find in the 
thousandth of an inch. 

I don’t know that I have anything more to 
say. I have made myself extremely disa- 
greeable to a great many people by making 
them work so much. I do not suppose there 
is a man on this committee who does not 
regret he was a member of it. I have troubled 
a great many people in regard to it. I have 
called in the best expert testimony which I 
have been able to get in thiscountry. I 
have worked the members of the committee 
night and day. I have put the matter in 
type. I bring the matter to the association. 
What will you do with it, gentlemen? (Ap- 
plause). 

Mr. Eustis: I would mention that in 
the hurry of writing those figures down on 
the blackboard, Mr. Garratt omitted to put 
in a 3 in the first one, which should be 
039379. But in order to give the association 
some little idea of the work that has been 
undertaken by the committee in tabulating 
this gauge, I would mention that on a rough 
estimate of the number of figures necessary 
to calculate, it comes out in the neighoravod 
of 30,000—probably rather more than less; 
that is, for each separate calculation. Now, 
as the whole thing bas been done three times, 
it would make a nice little figure, very close 
toward a round 100,00 

Mr. Mariioux: A few friends of mine 
I see beginning to smile as I get up to say 
something on the wire gauge question, and 
probably wbat makes them smile is the re- 
markable slowness with which we have been 
arriving at any sort of conclusion relative to 
any wire gauge. The committee of the 
American Institute of Electrical Engineers 
bas had the subject of wire gauge under 
consideration for a long time—it must be 
two or three years. There has been more or 
less interest taken in it by the members of the 
committee, and efforts to arrive at the deter- 
mination on what is proper and right in wire 
gauge. I was very much interested, as be- 
ing a member of another committee (So- 
ciety of Electrical Engineers) to report 
upon this subject, and I think that we should 
appreciate the care, the precision and the 
assiduity with which Mr. Garratt and this 
committee have carried on their work. But 
at the same time I feel that I must empha- 
size a point which he himself has alluded to. 
I am brought to this consideration by re- 
membering that, while a gauge may be par- 
ticularly suited to the requirements of one 
individual, or set of individuals, yet it is of 
the utmost importance that a gauge, in order 
to become universal, should have the ele- 
ments of usefulness to all parties who are 
using gauges. I notice that between the 
size corresponding to No. 38 of Brown & 
Sharpe gauge and No. 82 he has only 
one pumber; there is only a difference 
of a tenth of a millimeter. Now, those 
who are in the telegraph business and the 
telephone business and many other coguate 
industries would see at once a very grave 
objection. It is true, as Mr. Garratt pro- 


poses, that we may have several sizes— 





smaller sizes in tenths of a tenth of a 
millimeter; but if we begin to introduce the 
subdivision of the scale, it seems to me that 
we might just as well have no scale at all, 
and revert to the principle of determining 
the diameter by the thickness in the first 
place, irrespective of any number, or of any 
gauge, for that matter. As you all know, it 
isa common practice in this country, and 
there seems to be a large preponderance of 
sentiment in favor of determining the size of 
wire by thousandths of an inch. The dif- 
ference in the use of systems of measure- 
ments is one which has full weight, of 
course. At the same time we must not for- 
get that in this country we are, so to speak, 
married to the old system of gauge, and 
that there is only a very small propor- 
tion of the people who really understand 
the system or could use it intelligently ; 
and, therefore, it looks to me that, while 
the system is very well adapted, indeed, 
to the requirements of the electric light in- 
dustry, insomuch as it affordsa long range of 
sizes differing from each other by very 
much smaller differences than the gauge at 
present in use ; yet,.as we get to the other 
end of the scale it is not so far deficient as 
it was advantageous at the former end. 
If wire makers throughout the country were 
to adopt the system of gauge and draw their 
wire in accordance therewith then if a tele- 
grapher or telephonist wanted to rewind a 
magnet that was 38 and wanted the next 
size larger he would have to use what would 
correspond to No. 382, and I find that the re- 
sistance per given length varies in the ratio 
of four ; whereas, by the present system we 
have a ratio which varies by less than only a 
little over 90 per cent. 

After due consideration of all these points, 
our committee, which comprises in its body 
a celebrated engineer, a man who is connect- 
ed with the United States Army in the en- 
gineering corps, a very skillful mathemati- 
cian, has come to the conclusion that no 
system of gauge in which the sizes are defip- 
ed by equal increments of diameter can ever 
bope to meet the requirements of the general 
body of electrical industry, and if we look 
into the matter closely, we shall find that 
the gauges at present in use have after all a 
great deal of convenience, and that the gauge 
which would be based on the same principle 
would at least be entitled to some considera 
tion before we vote to adopt definitely and 
inflict upon the community one more of the 
numerous wire gauges. I say inflict, not 
because I wish to disparage the very fine 
work that has been done by our committee, 
but because to add another official gauge to 
the number already existing would be to in- 
crease the perplexity with which we are now 
so greatly troubled in trying to make calcu- 
lations regarding wire. 

The basis, [think, of a proper gauge would 
be an asymptotic one—a gauge in which the 
sizes of wire vary with the resistance or the 
sectional area as a function, as a variable 
quantity, so that the ratio would be repre 
sented by a curve, which is hyperbolical, 
somewhat nearly like the curve of the pres- 
ent Brown & Sharpe gauge. I think it would 
be proper to modify these gauges by intro- 
ducing some intermediate sizes. In that case, 
as it will readily appear, it would be possible 
to represent all the numbers of gauges by 
formule, so that knowing one gauge or the 
diameter of a gauge, an electrician or a 
mathematician could easily calculate all the 
others and derive all the properties belonging 
to the others, and if he were using formule 
he could introduce the formule itself and in 
that way arrive at the properties of all others 
by the usual method of elimination of quan- 
tities. 

Mr. Garratt: Will the gentleman kindly 
give an example in gauge calculation which 
an upintelligent man could make on the 
Brown & Sharpe gauge or the Birmingham 
gauge, which he could not make by measur- 
ing wire by the diameters in tenths of a 
millimeter ? He made the statement that the 
metrical system was unfamiliar to the gen- 
eral run of people and therefore they could 
not use it with the facility with which they 
could use the Brown & Sharpe gauge. Will 
he kindly give me such an example, or 








will he state one on the blackboard him- 
self ? . 

Mr. Maitiovux: I think I should state 
that you find in practice that the electricians 
or the men that Mr. Garratt refers to, the 
linemen, would not go to the trouble of mul- 
tiplying, because a great many of them could 
not multiply two quantities of two figures 
each. 

Mr. Garratt: You said they could 
make the calculation more easily with Brown 
& Sharpe's gauge than they could with the 
metric system, 

Mr. Mariiovux : I did not intend to say 
so. 
Mr. GARRATT: Then I misunderstood 
you, sir, and you did not say it. 

There is one other thing. He said it would 
be good to have the gauge on the same prin- 
ciple as those now in use. Will he be kind 
enough to state the principle on which pres- 
ent gauges are made? 

Mr. Mar.itoux: The Brown & Sharpe 
gauge is tbe only one which may be said to have 
any principle at all in it. The others area 
merely arbitrary form of gauge which bas 
come from long usage and custom with ref- 
erence to convenience, and when I speak of 
the objections to a gauge,I do not refer to 
the electrical features of the gauge only, 
because I believe that a gauge which can 
have any hope of being universal must be 
applicable to other requirements besides those 
of electricians. It is a custom in measuring 
sheets of metal and various other things in 
commerce, to measure by sizes like that, and 
I think it would be doubtful—it is doubt- 
ful in my mind if a system of that kind could 
be made applicable to those uses. Now the 
basis of the Brown & Sharpe gauge can be 
represented by drawing a triangle having a 
certain definite length and a certain base, 

Mr. Garratt: Shall I state the dimen- 
sions of the triangle for you ? Will you please 
give them to me that I may place them on 
the blackboard. 

Mr. Marixiovux: I do not know the figures 
at present. I know it can be represented by 
a curve which is more or less accurate. The 
trouble with the Brown & Sharpe gauge is 
‘hat the ratiusare not uniform, but they could 
be made so, and I[ think it would be possible 
to construct a gauge having an asymptotic 
curve asa basis which would be thoroughly 
scientific and satisfactory. I will say that I 
do not claim to understand the matter so 
fully as perhaps the gentleman himself does. 
He has gone into the matter mcre fully than 
[ have. Other business has called me away 
from the study of these things, but I am 
fully convinced, nevertheless, that there is 
some consideration in favor of the other gauge 
and that while this may be entirely satisfac- 
tory, and while it has great advantages on 
account of iis metric basis, which I recog- 
nize yet it cannot be denied that it does not 
answer the purposes of the other. 

Mr. Garratr: I will say in regard 
to an asymptotic gauge that I corre- 
sponded as far as I could with every 
maker and user of wire in this country and 
abroad, and I found just one gentleman who 
advocated it, and he was a distinguished 
mathematician in the United States Army— 
Captain Michaelis, of Troy. I corresponded 
with him on the subject and we could not 
come to any very good understanding. The 
asymptote is the property of a tangent toa 
parabola at infinite distance. I did not find 
any other man in the United States—I have 
now found another—who advocates such a 
gauge. In regard to the Brown & Sharpe 
gauge, I do not think it was right for the 
gentleman to suggest to have a gauge on the 
same principle as the Brown & Sharpe, 
when that principle cannot be stated by 
bim. Then, in regard to just one more 
thing—he said a gauge should be used to 
measure sheet metal. The properties of 
plane surfaces and of rectilinear solid bodies 
follow simple mathematical laws. Will the 
gentleman kindly state some calculation in 
regard to sheet metal, its properties by 
weight, strength, or anything of the kind 
which can be more readily calculated by the 
Brown & Sharpe gauge, or as easily calculated 
as it can be by the metric system? 

Mr, Mar.iovx : That is pot the question, 
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Mr. Garrarr: Then I did not under- 
stand you, sir. 

Mr. Maritovux: I think the question hears 
more on what people have been doing, and 
on what we can make them do. I have no 
doubt it is easy enough to make a far more 
scientific gauge than people could use. We 
have the experience of this country in the 
rapidity with which it has adopted the 
metric system. I myself preferthe metric sys- 
tem to all others and use ita great deal. I be- 
lieve that in chemical work it is the only 
system by which satisfactory work can be 
done. But at the same time I note that it is 
not going into use with very great rapidity. 
I note, on the other hand, that it is being 
adopted in this country with great slowness, 
and I doubt if the present generation will 
ever see the metric system in use in this 
country. What I have reference to is, that 
as people are accustomed to gauging thick- 
ness by a certain figure, we must not give 
them something which is so radically differ- 
ent that by its very radicalness we shall 
make people object to it. 

Mr. Garratr: I have no reply to make 
to the gentleman’s objection. I did not 
understand that the work of this committee 
was to consider the peculiarity of men’s 
minds, in adopting that which they ought 
not to adopt. I was instructed six months 
ago that the report of the last committee 
was accepted. That réport embodied the 
fact that we lay aside the British standard 
gauge and accept the metric measuring of 
wire. The work of this last six months has 
simply been to put that into a suitable math- 
ematical shape. I. understand that that is 
the report of this committee. I am not re- 
porting on what I think people will do. 1 
am reporting on the mathematical properties 
of the system of measuring which was 
adopted six months ago. As I say, the 
United States Government has adopted the 
metric system. As a professional chemist 
I agree with the gentleman in his statement 
that it is the only system you can use in 
chemistry. If he had calcula ed as much in 
connection with wire as I have he would 
realize the extreme facility of making such 
calculations, and I have no reply to make to 
the question of people not adopting the 
metric system. I believe that every person 
familiar with it thinks that it will be adopted 
The gentleman refers to the gauge; there is 
no gauge. I stated simply that from this 
table here we can calculate the properties of 
wire to the hundredth of a millimeter, which 
is three times as fine as the present system of 
work from a thousandth of an inch. The 
unit of a tenth of a millimeter seems pecu- 
liarly adapted to fine instruments of pre- 
cision. The ten thousandih of an inch is 
too fine, but the tenth of a millimeter seems 
to be just about the limit of ordinarily fine 
measuring apparatus, like the micrometer 
screw which all electricians use in their 
calculations. 

Dr. Moses: Mr. Chairman and members 
of the convention: I feel a certain diffidence 
in speaking on this subject, from the fact that 
my name appears on that committee as a 
member of it. I would say that though I 
am a member, all of the credit of the work is 
due in varying proportions to the other 
members on the committee. The honor of 
being put there by yourself was one that I 
appreciated, and when called upon to do my 
share of the work I was unfortunately sick, 
and since then I was abroad and have not 
been able in the last few weeks to participate 
in the labors of the committee. I feel, too, 
as if I ought to give the meed of praise to 
my co-members on that committee for the 
very comprehensive and laborious work that 
they have accomplished. I also feel as if I 
should say, in view of the probable adoption 
of the report, that the metric system is one 
so well-known and so generally used at 
present that there is no necessity for us to 
advocate it asa standard. The Government 
has done so already. UOtber Governments, 
even the German Government, opposed as 
they are to the French, have, in a certain dis- 
guise, adopted the metric system; they were 
orced to do it; so that we must for the present 
not consider the advisability of adopting the 
metric system, because it forces itself upon us, 








and if we acknowledge it we simply acknowl- 
edge the inevitable. But there is some weight 
in a remark made by Mr. Mailloux that I 
would like to call attention to, and Mr. Garratt 
sounded the keynote of it when he said it 
was impossible to consider any standard of 
conductivity, because it was something that 
varied with all of the commercial metals. 
It is a very important thing that there should 
be some standard always, but where you 
have the essential standard always varying 
itis very difficult to fix it. But we have in 
the use of the units themselves the adoption 
of the metric system. We are employing 
them constantly for all the varying moods and 
tenses of the current, and why may we not 
adapt them to the uses of the consumers of 
wire, since ultimatély what is to be determined 
is the resistance of the wire—since it is the 
resistance of the wire entirely independent of 
the material that has to be calculated by the 
electrician, it is of the utmost importance 
that we should be able to calculate the resist- 
ance rapidly. Now, the resistance varies in 
any two specimens of wire. I take a wire 
—it measures such and such resistance; I 
twist it accidentally—it measures a different 
resistance. So we have to take something 
as we find it, and determine what we have 
or what we want. Now, I do not like to 
speak alwaysin prophetic mood; but [ think 
the day is not far distant when we shall have 
measures of resistance that wil! be as portable 
as a Brown & Sharpe wire gauge. I think that 
we will be able to take an ordinary lineman 
and give him this instrument, and let him 
say such and such is the resistance measured 
on a dial, if you please, of such and such a 
length, measured for him, and in the nature 
of the instrument itself, constant and in- 
dependent of his erroneous observations. 
He takes a certain resistance of a certain 
unit, and if he can multiply—and he has 
probably been taught how to multiply, 
though he has not very extended mathe- 
matical knowledge—he can multiply that, 
and let the unit be an inch, a yard, a meter— 
anything you please, he simply multiplies it 
by the number of units that he wishes to 
multiply by, and he has his result accurately 
given. Now,I do not say that that machine 
is invented; but I say that it is possible to 
invent such « machine, and to make it most 
exact and very portable. Now, it is im 
material to me whether my wire is iron, or 
gold, or silver, or whether it has a conductiv- 
ity of A, B, C or D, as long as I get the 
greatest amount of conductivity for the least 
amount of resistance reciprocally for a given 
weight in hard cash. That is all I want to 
determine. When once that is determined, 
why, I give my order to Tom, Dick or 
Harry, and the man who gives me the most 
conductivity for the least money gets my 
order. It is quite immaterial to me whether 
it is No. 38 or No. 32. The little difference 
in the space that a wire occupies in a con 
cealed fitting, orin a pipe that brings it to a 
light or to a telephone, does not impress me 
as being a matter of any very great import- 
ance. The insulation varies so in thickness, 
and as nearly all wires are insulated that are 
at present in use, it is immaterial for us to 
consider very absolutely what the exact di- 
ameter is. It is something entirely outside 
of the financial question. The question is: 
What is the resistance, and what is the cost ? 
Now, those things will settle themselves the 
instant we have a little piece of apparatus by 
which we can take a unit of length and de- 
termine its resistance, and let that be done by 
the most uneducated person. I would, as I 
said in the beginning, again extend, if it is 
permitted to me as a member of the commit 
tee who waives any right to the praise, 
the thanks of the convention to the labori- 
ous members of the committee who have 
sacrificed the midnight oil for the benefit of 
our association. (Applause. ) 

Mr. Mason: If I understand Mr. Garratt 
rightly, he states that one matter was de- 
cided at the annual meeting past of the asso- 
ciation, namely, that the association adopt 
this system. 

Mr. GARRATT: Accepted it. 

Mr. Mason: Accepted this system. I 
would like to ask the chair to inform us 
where it leaves us now. As I understood 





from Mr. Garratt, the committee was con- 
tinued to perform certain clerical work. If 
that is so, it is simply for us to determine 
whether or not they have done their work. 
If I understood him correctly, we are not 
called upon now to discuss the question of 
this or that gauge, but of the quality of this 
work, and whether we will accept these 
tables. Will the chair please decide that? I 
would say that I remember reading in our 
electrical newspapers that the report of the 
committee was adopted. 

THE PResmeNr (reading from the minutes 
of the last convention): Mr. Powers, of 
Troy, made a motion that the matter should 
be left in the hands of the committee for a 
further term, aod that the committee be 
increased to five, with instructions to report 
further at the next semi-annual convention, 
and that in the meantime the report of the 
committee be accepted (the report was 
accepted and placed on file), and such sug- 
gestions as they made be carried out in re- 
gard to printing copies, so as to enable the 
members of this association to familiarize 
themselves with the new gauze in case it 
should be ad»pted at the next meeting. 
Now, is the case thoroughly understood? 
The fact is, the matter was referred back to 
the committee, and it has come up in the 
shape of a report. 

Mr. Mason: The mistake aro:e from the 
misuse of the word accept. In parliament- 
ary usage, accept is tantamount to adopt. 

Tae PkestmpENtT: No; you can accept a 
report and place it on file without adopt- 
ing it. 

Mr. Lyncu: I would like to suggest that 
Mr. Garratt add to his already very excellent: 
report a column showing the safe current- 
carrying capacity of the wires at different 
temperatures. It would be a fact for our 
country members that would be very accept- 
able to them. 

Mr. Garratt: I would simply say it is 
necessary to multiply a table of areas by a 
simple constant. I believe that Sir William 
Thompson found that iu the British navy 
the safe limit should be one and a half am- 
peres to the millimeter in sections. That i- 
rather a larger allowance than we have used 
in this country, but you will find any quan- 
tity of references to that, and all you have 
to do is to take your area and multiply it by 
a simple constant which you can memorize. 

Mr. Lyxca: Wouldn’t it be possible to 
have a few of those constants placed on this 
table? 

Mr. Garratt: Certainly. 

Mr Lywncu: [I think to a great many of 
our members it would be extremely neces- 
sary. 

Mr. Garratt: If I am so instructed, I 
will do so. 

Mr. Lynew: Is it necessary to make a 
motion to that effect? 

THE PRESIDENT: No. 

Mr. Srevart: I have heard what has 
been said for and against the report of this 
committee, and I would add my voice to 
what Dr. Moses and others have stated in 
commendation of the admirable work done 
by the committee. They have gone into the 
subject most laboriously and intelligently, 
and I think the least we can do under the 
circumstances is to adopt the report of the 
committee. They were appointed a year 
ago ; they have gone through the subject as 
thoroughly and laboriously as possible; they 
have given us the benefit of the work done, 
and they have produced it here in a most 
intelligent and thorough way, and I would 
therefore move that the report of the com- 
mittee be adopted. 

Mr. Lyncu : I second the motion. 

Mr Pue tps: I would like to ask what the 
significance would be of adopting the re. 
port. Will the association be committed to 
promulgate this as a wire gauge and recom- 
mend its adoption as a wire gauge, or not ? 
Now much has been said, but too much 
cannot be said of the value of this work, 

THE PRESIDENT : I will answer that ques 
tion of yours first. If this report be 


adopted, then this association pledges itself 
and its members pledge themselves, or each 
one pledges himself individually, to carry 
out the law laid down by this report, 


You 





may callit whatever you please; but this com- 
mittee reports a method for measuring wire 
which we will adopt if we adopt the report. 

Mr. Puetres: The key to what 1 was 
going to say is furnished by Mr. Garratt in 
his remarks a little while ago, when he said 
there is no gauge. Itis an infinitely useful 
compilation. A useful system is here pro- 
vided for ordering wires by diameter, and a 
great step, in my judgment, is taken and 
gained in using metric diameters instead of 
inch diameters. But I should hesitate my- 
self to assist in promulgating a wire gauge. 
I think if we were to think the matter well 
over, in view of Mr. Garratt’s remark that 
there is no gauge, unless you choose to call 
it so, but an almost infinitely useful aid to 
the manufacturer and orderer of wire, and 
if the association can promulgate this in- 
formation in a way to make it useful to 
everybody having to make, buy or use wire, 
and by so doing put a peg in towards the 
further use of the metric system, that, it 
seems to me, will be a useful thing to do, 
but do not let us call it a new wire gauge. 
We have got more wire gauges than we 
want. You see my idea, Mr. President? I 
wou'd like to hear from Mr. Garratt. 

Mr. Garratt: There is no wire gauge 
about it. If I understand the matter right, 
the electric arc light men will use a definite 
number of wire, perhaps ; the incandescent 
men will use a certain other detinite number; 
the men who make hairpins will use other 
numbers. They will have these sizes, and 
it doesn’t make any difference whether you 
express them in tenths of a millimeter, in 
thousandths of an inch or any other measure 
you see fit. All that I advocate is, that we 
express the size of the wire we use in the 
metric system, and not by an arbitrary 
number which means nothing. nee 

Mr. Puetps: It is very gratifying to 
kuow that practice of ordering wire by 
diameter has been constantly growing of 
late years. It has been found a sort of 
necessity by people who require wire of 
any accuracy. Part of the work has already 
been done. We are accustomed to ordering 
by diameter, but mostly use thousandths of 
aninch. This information will euable peo- 
ple to use a better unit of diameter, and that 
is the main function of it, and the informa- 
tion supplied here of the physical properties 
of wires based upon their diameters is some- 
thing we have not had before, and, as I said 
before, should prove infinitely useful. ; 

Mr. Garratr: If you introduce this 
asymptotic curve you are introducing the 
question of high mathematics again; you are 
plunging us again into a new gauge; you are 
plunging us into something that is purely 
arbitrary. It will be a laborious thing for 
thousands of people in the United States. 
We measure ground by feet and rods; we 
measure length by thousand feet; why not 
express our wires in diameters and by the 
metric system. 

Tue Present: I suggest to the asso- 
ciation that you make this the special order 
for a fixed hour on Thursday. 

The suggestion prevailed, and on Thursday 
a resolution was adopted by the association 
accepting the report, authorizing the pub- 
lication of the tables, and recommending the 
use of the meter and its fractions in designa- 
ting diameters. 

Later ee 

Electrical and Mesmeric Phenomena. 

The experiments made by M. Mohlenbruck 
seem to show that in the mesmeric condition 
an electric current may have a powerful in 
ductive action upon the human _ nerves. 
(bese experiments were made, as reported, 
with an apparatus consisting of a ring of 
iron wires wound with silk-covered copper, 
the latter being placed in circuit with a 
microphone and a battery cell; the ring was 
about nine inches in diameter. In the first 
experiment a watch was placed near the 
microphone and the ring placed upon the 
head of the mesmerized subject, who imme- 
diately began to beat time with the ticking 
of tne watch ; when the microphone contact 
was touched with a quill feather he placed 
his fingers in his ears, and on the microphone 
being removed to a distant apartment and 
the connection of the circuit completed, as 
before, a violin was played in the dis‘ant 
room, the patient showing the most distinct 
indications that he heard the music. The 
next experiment was obviously to speak to 
the micropnone, ‘and to my great surprise, 
says M. Moblenbruck, ‘‘ the patient repea ed 
the words.” The last experiment was to 
send a coatinuous current through the cir- 
cuit, which had the effect of causing tbe 
patient to throw his arms around in a circle 
in the vertical plane—the direction of motion 
being Hesse with the reversal of the 
current—and when the patient was asked 
what he felt like, he said he was turning. 
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Matual Improvement Society of 
Electrical Workers. 


The following account of the organization 
in Kansas City, Mo., of the employes of the 
Kansas City Electric Light Company, will be 
of interest to all electrical workers who may 
desire to form similar organizations. The 
idea is a particularly good one, and the one 
in Kansas City will, we predict, prove of 
much value to the members, and conse- 
quently to the electric light company in 
which they are interested. 

Meeting of the employes of the Kansas 
City Electric Light Company, in the reading 
room at the works, Eighth and Santa Fe 
streets, at 2.30 Pp. m., March 20. 

In stating the object of the meeting, Mr. 
Weeks spoke at length upon the following 
points: 

1. The need of a mutual improvement 
society among those doing pioneer work in 
avy industry. 

2. The company’s interest will be furthered 
by such a society, as whatever helps to 
educate workmen makes them more efficient: 

3. His chief motive in this movement is a 
desire to help our own men—a desire to pro- 
mote mutual personal improvement. 

4. All know more than one, and by ex- 
changing ideas all muy be benefited. 

5. Knowledge given away is the more 
securely possessed. 

6. While we may learn much of each 
other, the greatest good that will come of 
our association will be the incentive to in- 
dividual effort and study. 

He then gave a brief outline of the manner 
in which the subjects of ‘‘carbon” and 
‘*dynamo ” could be handled by the society, 
and closed by calling for nominations of 
officers. Mr. Ashcroft nominated Mr. Weeks 
for president, Mr. Conroy nominated Mr. 
Harber for vice-president, and Mr. J. Gad- 
wood nominated Mr. Conroy for secretary. 
Nominations closed and the candidates were 
elected by acclamation. In accepting the 
presidency, Mr. Weeks thanked the society 
for the honor conferred, and spoke of the 
pleasure and profit to be derived from the 
work before us—work in a field already 
broad, but one which is constantly widening. 

He then expressed the regret of Messrs. 
Harber and Goddard at their unavoidable 
absence, and proceeded to read a paper on 
“The Electric Light.” 

In the general discussion which followed, 
Messrs. Phillips, Hart, and Conroy took 
part. 

The following constitution was adopted: 

Art. I. Name—This association shall be 
known as the Gramme Society. 

Art. II. Object — The object of the 
Gramme Society shall be the mutual im- 
provement of its members. 

Art. ILI]. Membership—All employes of 
the Kansas City Electric Light Company are 
eligible for membership. Honorary mem- 
bers muy be elected at any regular meeting 
by the unanimous vote of those present. 

Art. IV. Officers—The officers of this 
society shall be elected annually, and shail 
consist of a president, vice-president, secre- 
tary, librarian and assistant librarian, whose 
duties shall be such as usually devolve upon 
those officers. 


By-Laws. 


1. Two thirds of the members shall con- 
stitute a quorum. 

2. Regular meetings shall be held monthly. 

8. Special meetings may be called by the 
president upon the request of three members. 

4. Books and periodicals belonging to the 
society may be issued to members upon 
application to the librarian or assistant 
librarian, but must not be taken from the 
building. 

5. Constitution and by-laws may be 
amended at any regular meeting by a three- 
fourths vote of the members present. 


>. 
Electric Power for Mill and Mine. 
The Mining Scientific Press, of San Fran- 
cisco, states that several mines in California 
are using electricity for driving the crushing 
Machinery, and it is being operated suc- 
cessfully. Now when apparatus for the 





transmission and distribution of power for 
use in mines and mills can be purchased 
under guaranty of performance, we take 
Pleasure in again calling the attention of 
users of power to this valuable means of 
dividing and transmitting it to localities 





where desired, from cheap and attainable 
sources. 

Dynamo-electric machines, commonly 
called, for short, ‘‘dynamos,” are machines 
for the conversion of mechanical energy, 
like water power, into electrical energy 
which may be carried to any distance along 
a stationary wire or other electric conductor. 
At any distance away on this wire may be 
located a machine precisely like the dynamo, 
but called an electric motor, which recon- 
verts the electrical energy to mechanical 
power, which may be used for any or all 
purposes for which power is applicable. 
More than one electric motor, even up to 
hundreds, may be placed in connection with 
the electric wire, and in as many places, often 
widely apart, and serve to yield each its pro- 
portion of the power expended upon the 
dynamo. 

For a practical example, take a water 
power otherwise undesirably located for 
mill and mine power purposes, from dis- 
tance, inaccessibility, etc., and mills and 
mines on the hills and in the valleys within 
a radius of several miles. This cheap power 
may be distributed electrically and cheaply 
among the mills and mines to do the pump- 
ing, hoisting, drilling, pulling of dump cars, 
hauling to mills, driving the crushing and 
amalgamating machinery, lighting, etc. 
Water wheels run the dynamos which gen- 
erate the electricity; wires radiate therefrom 
and convey it to electric motors located at 
the points where power is desired. 

When once established the running ex- 
penses are very small, and the saving in fuel 
which would otherwise be used is great. 
The importance of this great advance cannot 
be overestimated. The matter has passed 
the stage of experiment and is in practical 
use, and we look to its speedy adoption in 
California, where there are so many unused 
water powers in its mining regions, 

In most of the mining regions of Cali- 
fornia there is plenty of water—a somewhat 
different condition of things from what 
exists in some mining countries. But, of 
course, itis not everywhere that the water 
power is close by the mine or mill, and it 
is under such circumstances that the elec- 
tric system may be employed to advantage. 

> — 
A Monument of Liberty to Adorn the 
Harbor of San Fraucisco, 

Adolph Sutro has let the contract for the 
construction of a monument of Liberty for 
the harbor of San Francisco. The figure 
and pedestal will be forty feet high. A 
powerful electric light will be thrown from 
atorch held in the hand, like that of the 
Battholdi statue. The monument will be 
placed on the higher of the Twin Peaks, so 
that the light will be 1,000 feet above the 
level of the bay. The Twin Peaks occupy 
elinost a central position, being equidistant 
from the bay on the north and east, and the 
ocean on the west. The chief figure will 
be that of a woman, ten feet high, holding 
the torch aloft in the right hand, in the left 
the sword of justice. At her feet will be 
the fallen figure of Despotism and Anarchy, 
which, from its recumbent position, endeav- 
ors to pull down the arm which grasps the 
sword. The pedestal will be twenty feet 
high, and will rest in the base cut in the 
solid rock of the peak. The entire structure 
will be of bluish sandstone, quarried at the 
San Miguel ranch. The base of the pedes- 
tal will be eleven feet square, and the figure 
will rest on a pedestal seven feet square. The 
idea has given the greatest satisfaction to all 
who have heard of it, and all are loud in 
their praises of the undertaking which shall 
help to throw the light of liberty from ocean 
to ocean. The figure will cost $5,000, and 
work is being done now on the base. 


—__ eg o—— 

—— The other new brick building to be 
erected by the Thomson-Houston Electric 
Company on Center street, Lynn, will be 
204 feet in length, 64 feet wide, three stories 
above the basement, and thus become the 
largest building in the city, besides being the 
heaviest timbered and most substantial in 
every way. With the new building the cor- 
poration will have upward of one acre of 


floor space. 





-— Mr. Pullman, of palace car fame, is 
taking a great interest in the electric lighting 
of cars by accumulators. 


—— The Philailelphia agent of the Amer- 
ican Electric Manufacturing Company has 
closed a contract with Messrs. Jacob Reed’s 
Sons of that city for a 35 light machine, which 
will be installed at once. 


—— The Thomson-Houston system is used 
by the Petersburg, Va., Electric Light Com- 
pany, which has secured a three years’ con- 
tract from the city. The plant was started 
August 6, everything working to a charm. 
The company expect to use water power as 
soon as arrangements are completed. Mr. 
Chas. L. Swain is superintendent, and Mr. 
Moses Joy is at the head of the company. 


—Said Dr. Popocatapetl before the Kew_ 
remal Medical Society: ‘‘I was one day op- 
erating on a case of superlative pilosity of 
the face. I used a battery of ten cells, one 
pole being in the patient’s hand, the other 
a gold needle. Each hair was taken in 
turn, the needle pushed to the bottom of the 
hair’s sack, and as soon as it yielded toa 
slight pressure, it was removed, sack and all. 
Toward the end of the operation, the gold 
needle was los‘, ani I substituted a steel 
needle. I noticed a slight discoloration 
about the spot, at the time, and a few days 
after the patient came to me to ask what was 
the cause of a few black spots, which had 
appeared ou her face.” Prof. Omvoltamp 
suggested that they were caused by the elec- 
trolysis of the needle itself, and advised the 
learned doctor in the future to use a needle 
made of metals not soluble in the ordi- 
nary acids. And the society went into 
executive session, to consider the diminu- 
tion in the nervous vitality of the com- 
munity due to false burglar alarms. 


—— It is stated that the Pullman Com- 
pany is about to try the experiment of light- 
ing its cars by electricity generated from the 
revolving car axles on a system that is pro- 
nounced both simple and perfect. Under~ 
neath each car there will be a dynamo, 
connected with the axles in such manner 
that, whether the car runs backward or for- 
ward, the dynamo will always revolve in the 
same direction. When the car is moving 
at a certain rate of speed, say twenty-five 
miles an hour or more, the light will come 
direct from the dynamo; but when the car is 
at rest or moving slowly, the light will come 
from a secondary or storage battery. This 
storage battery will receive its supply of 
electricity when the car is in full motion, 
not nearly the force being then consumed by 
the lights. The speed of the dynamo is reg- 
ulated by a governor and by an automatic 
device. The current from the storage bat- 
tery is turned on when the train slows up, 
and cut off when the train reaches a certain 
rate of speed. The dynamo is a 800 light 
incandescent machine, 36 inches long and 12 
inches high. 


—- -  - 


The New York Subways. 





The Western Union Telegraph Company 
is said to have made its peace with the com- 
missioners, and can now lay its cables in the 
subway trenches without fear of molesta- 
tion. The work of building the subways is 
going onrapidly. The section in Cortlandt 
street has reached Broadway, and the work- 
men have begun to excavate in the latter 
thoroughfare. The section in Fifty-eighth 
street as gone as far as Fourth avenue, 
and work has even started on several of the 
sections through the side streets from Four- 
teenth to Thirty-third streets, between 
Broadway and Sixth avenue. The section 
extending north in Broadway has reached 
Thirty-first street, while the southern sec- 
tion is at Nineteenth street. At Twentieth 
street the southern section bas encountered 
a large rock, which will have to be blasted. 
This will retard the work somewhat at that 
point. Last week the Edison Electric Light 


Company was laying wires in the trenches of 
the northern section in Broadway and the | 


section in Twenty-fifth street. 
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—— Halifax, N. S , is advertising for new 
electric light proposals. } 

—— The Edison Light and Fuel Gas Com- 
pany, of Grand Rapids, Mich., is erecting its 
new buildings. 

——- The Greenville Gas Light Company, 
Greenville, 8. C., will put in a Brush electric 
plant of sixty arc capacity. 

—— The Electric Light Company at Fair- 
field, Mass., which has been crippled par- 
tially by lack of power, is to put in a larger 
plant. 

—— The daily press is now taking up the 
question of secondary generators, and a num- 
ber of well-written articles are appearing to 
enlighten the laymen. 

—— The Electric Lighting Company of 
Sanford, Me., voted to increase its capital 
stock to $6,000 at a recent meeting, and all 
the stock was at once subscribed. 


—— The New Bedford Gas Company is 
wisely considering the matter of going into 
the business of furnishing electricity for light 
and power and of increasing its capital stock. 

—— The Lowell Electric Machine Com- 
pany has purchased another estate, this time 
on Federal street, giving an area from Center 
street to Federal. The proposed new build- 
ing will front on both streets. 

—— The demand for electric lights in 
Boston is constantly increasing, as shown by 
application, last week, of the Boston Elec- 
tric Lighting Company for permission to put 
up twenty poles in Westchester Park. 


—— The Faribault, Minn., Common Coun- 
cii has granted a ten year exclusive franchise 
to the Thomson-Houston Electric Light Com- 
pany, of Boston. These are the kind of 
contracts that make the electric light man 
happy. 

—— The Cooperstown (N. Y.) Light and 
Power Company has been incorporated by 
Dudley Farlin, James W. Hutt, Churles D. 
Hammond, Howard L. Browning and Geo. 
W. Kirchwey, all of Albany. Its capital 
stock is $20,000, divided into 200 shares of 
$100 each. 


—— The Fuel Gas and Electric Enyineer- 
ing Company, of Pittsburgh, is erecting a 
plant in that city for the purpose of exhibit- 
ing their process of making fuel gas. This 
process is intended for use in places where 
there is no natural gas. Gas can be made by 
this process, it is stated, from either anthra- 
cite or bituminous coal. 

——-At the annual election of the Direct- 
ors of the Toledo Electric Company, held 
January 80th last, differences which had 
long existed between two factions of the 
cencern developed into a quarrel, and the 
result was that two sets of directors and 
officers were elected. The affair resulted in 
great injury to the property, and it was 
finelly advertised for sale by the sheriff. 
The day fixed for the sale drew near, and, 
realizing that immediate action was neces- 
sary, the local stockholders, through their 
attorneys, Doyle & Scott, have applied to the 
court for a receiver. 

—— Electricity in the house has some im- 
portant bearings on hygiene, remarks an 
exchange. One of these M. Sambuc has re- 
cently called attention to in the liberation of 
hydrogen, where strong batteries are used in 
which zinc is dissolved by sulphuric acid. 


Besides the danger of shattering the vessels, 
the bydrogen spreading in the air may form. 
an explosive mixture, and it may have a cool- 
ing effect through its great conductivity for 
heat. It also deadens the voice and alters: 
its timbre. Further, if, as may be, the by- 





{other and greater da 


drogen is charged with sulphur, arsenic, 
phosphorus, carbon or silicium, there are 

ngers. A chemist is 
known to have died from breathing a little 
arsenietted hydrogen. The facts are not cited 
against the use of the electric light, but to in. 


‘duce proper care in those who use it. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 


PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING AUG. 
28, 1887. 


368,576 Conduit for electric railways; Frederic 
Euphrat, Boston, Mass. 

368,596 Electrical resistance ; Walter H. Knight, 
New York. N. Y. 

368,608 Secondary battery or accumulator; An- 
toine E. Peyrusson, Limoges, France. 

3638. < -¥: Telephone; Herbert L. Todd, Washing- 
ton, Cc. 

368,654 Electric hose coupling ; Edwd. H. Crosby, 
Boston, Mass 

368,662 Automatic grain scale; 
Foster, St. Louis. Mo. 

368.674 Electrical apparatus for vo ding water 
pipes; James W. Keat and Robert Orr, Brooklyn, 


Benjamiao R. 


368.678 Means for propelling vessels; Samuel T. 
McDougall, Brooklyn, N. Y. 

368,689 Controlling device for clocks; William 
8S. Scales, Somerville, Mass. 

368 692 Frenne telegraph; Robert J. Sheehy, 
New York, Y. 

368,745 pro. ess of tanning by electricity; Johan 
Wiihelm Aborn and John Landin, Stockholm, 
Sweden. 

868,764 Co-necting device for electrical con- 
ductors ; 358,765, Safety catch for electrical circuits ; 
William J. Hammer, Boston, Mass, assignor to 
himself and Francis R. U pton, Orange, N. J. 

368,766 Support for electric conductors; Maurice 
J. Hart, New Orleans, La. 

358,796 Porcable electric propeller for boats; 
Gustave Trouve, Paris, France 

368,804 Electrical resistance coil; Chauncey D. 
Baker, Chicago, Ilt. 

368 806 Electrical battery; Thomas W. Bryant, 
Ansonia, Conn. 

368,809 Combined electric receiving and trans- 
Franklin S. Coreen, Burlington, 


mitting device; 
hiladelphia, 


z J., assignor to Partrick & Carter, 


a. 

468,857 Electric safety lamp for use in mines; 
Miles Settle, Snow Hill, Darey Lever, near Bolton, 
county of Lancaster, England. 


PATENTS. 


ELECTRICAL REVIEW PATENT BUREAU 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents, in the 
United States and all Foreign 
Countries. All business carefally 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. 

SPECIAL SEARCHES made to 
determine the question of novelty 








ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Amnuneoiator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 








NEW YORE, 


47 DEY STREET, 


REMOVES ON MAY IST, 


a 


18 Vesey Street. 





KORTING 
GAS ENGINE 


—1 to 60 H, P.— 


Most economical En- 
gine yet offered to the 
public, and _ specially 
adapted for runnin; 
dynamos. 
Address 


Korting Gas Engine Co, 


LIMITED., 


60 Barclay Street, N. ¥. 











WE GLADLY TESTIFY to the SUPERIORITY of the 
MUNSON 


Eagle and Dynamo Electric Light Belt. 





or infringement. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. All busi- 
ness receives the direct personal ° 
supervision ofthe Manager, whose 
fourteen years’ experience as Pat- 
ent Attorney and seven years as 
Practical Electrician, insures 
thorough and satisfactory work. 


All communications are strictly 
confidential, and inventors may 
address us with entire freedom. 

Our charges will always be as 
moderate as first-class work will 
permit and commensurate’ with 
the amount of work to be done. 


Address, 
Electrical Review Patent Bureau, 
13 Park Row, N.¥, T.J. McTIGHE, Manager. 





BUSINESS NOTICE. 


“In ng the Aotumentns which follow we can verify 
each a allot of them as facts. Mr. Edward P. Thom: of 
es ata (7 Beekman New York, isa man to 


following are some of his Fn, ae codaerieess of 
Stevens Institute as tH  - oak Rnaineee. For 

tutor of classes of y me Yo Ag ad experi 
mental physics at va Slizabeth. N Served ‘essionally 
as Electrician and Chemist in the Swan ic Company 
of New York for two eg es past successes as 
a Patent Attorn ark Row, New York, was o> 

inted, to succeed N N. as Ke 


Basins gas thy 
font as the yy FF o— Reviser of Schellen's Trentive 
on “Dynamo Electric Machinery.” Mr. 


pson for 

t person: repared and prosecuted all the pat- 

ent. Sasiness of Hlsckrient World’ Patent Agency, mv) 

is of in_said upon 
is 

tno a te ipcalg of Eatrmmily which 

oe Ww e 

ablest mathematicians of the world commend.” 

York Observer. 


SAFES, 
Fire and Burglar Proof Safes 


For all Purposes. 
Bank and Safe Deposit Vaults, Vault Doors, 
Estimates and Rae a furnished, > 
DIEBOLD SAFE AND LOCK Co., 
W. H. BUTLER, Gen’l Agent, 79 Duane St., N. Y. 








The stretch, otherwise than the elasticity, is re- 
moved, no rivets and perfect evenness in heft, the 
result noise'ess with a perfect motion, which is 
oe &, “Dtial for asteady light. We use no 

make. The character and responsibility of 
the : house is unquestioned. 


TESTIMONIALS. 
Western Edison bight Co., H. WARD LEON- 
w. a Bk Snes Ft.w J ELLight C 
«J. Buckley, ayne Jenn ght Co. 
Thomson-Houston Electr ic Light, Hi Herbert 
Wadsworth, Manager Western Office: 
Brush Electric Co., Alex. Kempt. Special Agent. 
€xcalsior Electric Co., C. J. Reilly, Western Mgr. 
Sperry Siete Light Motor & Car Brake Con, 
201 Royal Insurance Building 
J. H. Reid, General Manager of the Mather 
Electric Light Co., Chicago. 
Wm. H. Purdey, Comm. of Pubtic Works, Chicago. 
John Mab, Chief Engin’r of Board of Trade, Chic. 
Cc. J. Mel oo dy Sup’t Thomson-Houston 
Light, Omaha, Neb. 
J y ion Corbey, st. Joe Electric Light and Power 
., St. Toe, M 
m. Oswald, Agt. Edison Light Co., New scares 


OFFICE AND FACTORY 
240 & 242 RANDOLPH ST.,CHICACO, 





Detroit Electrical Works 


MANUFACTURERS OF 


LECTRIC SUPPLIES, 


INCLUDING 


Batteries, Skeleton and Box fells, 
House Angunciators, Fire Alarm 
Pins, Brackets, 


Burglar Alarms, 
Oxes, 


| Medical 


Otto Gas Engine Agen, rvsozaren MAGNET, TELEPHONE AND ELECTRIC 


LIGHT WIRE. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN. 





A.C. Manning & 00., ssa 


©. 0. Baker, Jr. 
BAKER & CO., 


Importers, Melters and Refiners of 


PLA TIN U ML, 


408, 410, 412 and 414-N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 





BALDWIN & DAVIDSON, | ALL SIZES 
SOLICITORS OF PATENTS, [VI C am 


193 Potter Building, 38 Park Row, New York. 
In association with 


BALDWIN, HOPKINS & PEYTON, EUGENE MUNSELL & CO, 


WASHINGTON. D. C. 218 Water Street, New York. 
ouUR NEW 


For Electrical Purposes. 





LECLANCHE FARADIG MEDICAL BATTERY 


Our Leclanche Faradic Medical Battery is of a new and entirely original design, 


It isa new departure, and avoids the use of all obnoxious 
acids that destroy the clothes, stain the hands and make the con- 
stant handling of such medical batteries absolutely dangerous. 


It is simplicity itself, and in ordinary use will ran ONE YEAR 
WITHOUT ANY ATTENTION, OR THE EXPENDITURE OF A SINGLE 
PENNY FOR SUPPLIES. 


There is no zinc to raise or lower, no fluids to be renewed. It 
is always ready, and does not corrode when not in use. Its first 
cost and the subsequent expense is far less than that of the 
dangerous red or white acid batteries heretofure manufactured. 

The LECLANCHE FARADIC has three currents, is nickel- 
plated and mounted in an ornamentally covered \ ¥ + Ss xGHX 
5X inches in size, and sold at the low price of $8 


THE E. S. GREELEY & COMPANY, 
r (Suocessors to L. G. TILLOTSON & C0.,) 
Manufacturers, Importers and Dealers in 


TELEGRAPH, TELEPHONE AND ELECTRICAL es 
and MATERIAL OF EVERY DESCRIPTI 


Nos. 5 and 7 DEY STREET - - NEW YORK. 


The Empire Gity Electric Co., 


15 Dey 








Street, New York, 


Manufacturers of 


Telephone, “"elegraph, 


———— > 


ELECTRIC LIGHT SUPPLIES. 


WRITEH FOR PRICHS 




















@OENA (FORMERLY PRISM) CELL, COMPLETE. 


Aeclanche, 


The Standard Open-Circuit Batteries of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are ed which bear this 
LABEL and Trade-Mark, GONDA. 


DO NOT BE IMPOSED UPON BY IMITATIONS, 


It dealers have not the Genuine + )epreed 
send direct to us for Price-List. 


THE LECLANCHE BATTERY C0., 


149 West Eighteenth Street. New York. 
















GENUINE DISQUE CELL, COMPLETE. 
The Porous Cell also bears Label 
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